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MAGNOLIA METAL 


IN USE BY 


Eight Leading Governments. 





BEST ANTI-FRICTION METAL FOR 
High Speed Engine, Dynamo, Rolling-Mill, Steamship, 
Railroad, Saw-Mill, Cotton-Mill, Paper-Mill, Woolen-Mill 
Silk-Mill, Jute-Mill, Rubber-Mill, Sugar-Mill, Flour-Mill, 
and all Machinery Bearings. 





MAGINWOLIA. METAL. COo., 


Owners and Sole Manufacturers, 
London Office, 75 Queen Victoria St. 


lik: cdi: wide ashi 74 Cortland Street, NEW YORK. 


WESTON ENGINES. 


Hizh Pressure Boilers. 
Complete Power Plant. 
Estimates and Drawings Submitted. 


WESTON ENCINE CoO., 


PAINTED POST, N. Y. 
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JULIAN SCHOLL & Co., 
126 LIBERTY ST., 

NEw YorRK, N. ¥. 


H, M, ScrpLe & Co., 3rd and Arch Sts., 
PHILADELPHIA, Pa. 
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F. J. & H. R. POOL, CLEVELAND, OHIO. 


W. C. LYMAN, 49 Michigan Steet, CHICAGO. 


The original inventor RIVETED EXHAUST PIPE. 
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Western Reserve Building, 














Fittings to any Angle 
and Radius. 


LIGHT! STRONC! CHEAP! 


MACHINERY 


For Machine Shops, Brass Finishers and Metal Workers. 
HILL, CLARKE & CO., 


12 and 14 South Canai St., Chicago, Ill. 
ALFRED WEED, V. Pres. & Gen. Man. 














W. ALLERTON, Pres. 


Cc. C. CLARKE, Sec. & Treas. 








ARCADE FILE WwoRkHs. 


Western Office andjWarehouse, Works, ANDERSON, INDIANA. Eastern Office and Warehouse, 
83 Reade St., NEW York CITY 


23 Lake St., CHrcaco, ILL. 








GREY IRON CASTINGS, 


Light and Medium weight, 
FINE QUALITY. 


The Taylor & Boggis Foundry Co., 


CLEVELAND 0. 


RAINEY - - 


Connellsville Furnace and Foundry 


COKE. 


The only Coke you can buy and know you 
are getting the best that can be manufactured. 
All our works in the heart of the Region, within 
four miles of Connellsville, Pa. 


CAPACITY, 4,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio 


MAIN OFFICE: 
MERCANTILE BANK BUILDING. 


Gasoline Engine. 


The best because 
the most simple; a 
few minutes’ atten- 
tion a day will keep 
it running. Most 
economical; guar- 
anteed cost of run- 
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per hour. : - 
Weber Gas & . Casshing ERNE 


For catalogue, ad. Drawef 215. 
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Cleveland Gity Forge & Iron 6o., 


CLEVELAND. O. 
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50-52 8. Canal st., Chicago. 
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SHARON, PA. 
SILICA 
No. 1 Silica Brick. =O f= No. 1 Milt Brick 
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SILICA Be FOR ROLULL'NC 
MILLS AND STEEL SMELTING 
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WILLIAM B. POLLOCK & G0., YouNcsTown, onro. 


MANUFACTURERS OF 


STEAM BOILERS--EVERY TYPE--SHEET AND PLATE WORK. 


Penstocks, Ladies, Oiland Water Tanks, Buildings, Cupolas, Blast Furnaces, Tanks, 
Smeliters, Gas Producers, Converters, Receivers, Large Draught Stacks. 


Riveted Pipe for Water, Gas, Air or Steam. Plate Construction--All Kinds. 
—— STILWELL’S — 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the onl mennentsacting Heater that will prevent scale in steam 
boi ng all impurities from the water before 
it enters the boiler. Thoroughly tested. 

















Manufacturers of 


‘L. SPENCE & SON, 





STATIONARY ENGINES, 20 TO 100 H. P. 


| 
Portable Engines, 
| THRESHING MACHINES, 











OVER 3,000 OF THEM IN DAILY USE. 





r ——-AND— 
H |} Large Engines for Rotling Mills and Blast Furnaces 
Send for illustrated catalogue. 


This cut is the fac-simile of the appearance of the shelves of a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 

Martin’s Ferry, Ohio. 





ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 
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M. V. SMITH, Pres. Cc. C. Morrow, Sec. 

M. A. GREEN, V. Pres JouHn A. ELLioTtT, Treas 


ARTIFICIAL GAS ENGINEERING 


THE KILBOURNE & JACOBS MPG. CO., Columbus, Ohio, U.S. A. sigs lecaiee 
— Consulting and Contracting Engineers, 


706 Times Bldg,, PITTSBURG, PA. 








| ARTIFICIAL GAS applied to all branches 
of manufacturing and domestic uses. 
Apparatus for the manufacture of cval- 
gas furnished at lowest prices. 


GASOLINE ENGINES, 
> 





ALL SIZES. 

Dwarfs in size and 
Giants in Strength, 
Costs only 10 cents a Day 
per H. P. torun them, & 
7 scarcely any attention. 
EVERY ENGINE GUARANTEED 
Write for particulars 

and testimonials. 


















Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. 
Write us for catalogue and prices before purchasing elsewhere. 
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Bureau Inspection Tests and | write to us. We can furnish any weight of New 

ROBERT W. HUNT & CO., "= ersiizy tees os sais cis Seta nee to 
Pl . ‘ , . : : second-hand 60 lb. Steel T Rails, roo tons of 35- 

Advice on iron and steel questions, analysis of ores, oils and waters ; economical tests of steam | }}, yirder and 300 tons of 45-1b. flat steel, all fit to 


engines and boilers. relay 
1137 The Rookery, CurcaGo; Arcade Building, CLEVELAND; Hamilton Building, PITTSBURG ; sii 


328 Chestnut St., PHILADELPHIA; 80 Broadway, NEW YorK. ROBINSON & ORR, 
419 Wood St., PITTSBURG, PA. 
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18 Broadway, - New York. 
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| Mortgages, Short Time Paper. Large 
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THE BILLINGS & SPENCER CO. = . Hartford, Conn. | all kinds bought and sold on commission. 
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VoLuME XXVII. 


CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 


Pittsburg and Chicago seem to have furnished most of 
the moderate activity the iron market has shown the past 
week, while in the one item of pig iron Cincinnati has 
perhaps gone above her average record of the last few 
months. As if a monopoly of the finished material trade 
of the East were not sufficient, Pittsburg producers of pig 
iron have found that a $1.50 freight to Philadelphia and 
$1.30 to Harrisburg has opened the door to wider markets 
on that commodity and Eastern furnaces are feeling their 
competition to some extent. On billets the Eastern mar- 
ket is about stationary. A few buyers got favorable terms 
from Pittsburg mills in anticipation of the reduced freights, 
but in the main $17.50 and $17.75 Philadelphia is being 
maintained, sellers having evidently decided to get some- 
thing for themselves out of the lower freights. Buyers 
appear to be holding off meantime. The general report, 
East and West, as to finished material is that large orders 
are scarcer, but that the demand for small lots is well 
maintained and the outlook in building lines is generally 
encouraging. At Chicago structural work is of increasing 
volume and a good business is promised in plates. Crude 
steel is the most active feature of the Pittsburg market, and 
on prompt deliveries makers are more firm in their ideas. 
Transactions are reported in billets at $15.60. Bessemer 
pig is somewhat more active, but with no strengthen- 
ing of prices. Several blocks have been disposed of at 
$10.40 @ $10.50. Pig iron has shown more activity 
at Chicago and Cincinnati, but prices are very weak. 
The threatened break in Southern freights did not come 
and the reduction on Northerns roads only make compe- 
tition for Eastern trade the sharper among producers 
north of the Ohio, a situation not at all helpful to 
Southern furnaces. There are evidences that consump- 
tion of Bessemer pig iron is quite keeping pace 
with the increased production. It is certain that Lake 
Superior Bessemer ores form a larger percentage of fur- 
nace burdens today than at any time. The foundry 
interest continues depressed and less than half the melting 
capacity of the country is active today. ‘There is a belief, 
however, that the foundry work is increasing, even though 
very gradually. Railroads seem to be looking for a further 
reduction in rails to correspond to the decline in steel, 
but the prospects are not promising. 





THE CLEVELAND OUTLOOK. 

It has been a quiet week both for ore and vessel inter- 
ests. No further charters of importance are reported, 
but the last business done at 80 cents from the head of the 
lake put the time limita little nearer the end of the 
season. Furnace practice with Mesabi ores has been a 
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subject of fresh discussion in the week and the same 
differences of opinion have developed as to the wisdom of 
high percentages of fine ores in furnace mixture. An in- 
teresting report bearing on the question appears in another 
column. Buyers and producers are still somewhat apart 
as to prices for Mesabi ores highest in iron and lowest in 
phosphorus. In the case of two well known ores the sales 
of small lots from the dock have been at $2.75. Buyers’ 
offers for larger lots are $2.50. 

Several changes have taken place in valley fur- 
nace operations. The Hall furnace at Sharon 
is about to go out, and the Alice at Sharpsville is 
out of blast on account of an explosion, investigation of 
which shows the cutting out of the lining at a point about 
16 feet from the top. The probabilities are that a new 
stack will be built, giving a larger capacity. The furnace 
was running on 75 per cent. Mesabi ore, divided between 
Biwabik and Canton. In the Mahoning Valley, Mary at 
Lowellville started on the 27th on a contract to convert 
into Bessemer pig a quantity of ore for one of the ore 
companies. ‘There will be 20,000 to 25,000 tons of iron 
in the contract, the furnace making the iron for a fixed 
price per ton. lt will be occupied on this contract until 
July or August. Foundry iron isin a progressive state of 
weakness and foundrymen continue to order in car loads. 

Bessemer iron for foundry purposes has not been sold, it 
is stated, below $10 at furnace. Forge iron is practically 
marketless. In Lake Superior charcoal there is an occa- 
sional inquiry in the market for a season’s supply. Detroit 
sellers are making quotations at $14 and $14.50. Sales 
have been made from stocks at Buffalo at $14.25. Recently 
several hundred tons of charcoal iron have been sold at 
$15.50 Buffalo, the price being determined by low require- 
ments as to phosphorus. We hear of a 24,000-ton sale of 
Bessemer in the Shenango Valley, below $ro at furnace. 


Pig Iron. 


The sales of the week in finished iron and 
steel make only a moderate total. Mills are 
quite well employed and orders on the books 
will take care of the near future, but there is a lull in de- 
mand, outside of small ordering. On beams and chan- 
nels 1.15c at mill is the market on orders of fair size, 
though in a few instances this has been bettered on large 
lots. A contract calling for 400 tons of plates is being 
figured on and there is other structural work involving 
considerable tonnage soon to come up in Northern Ohio. 
Valley mills will be more active, now that $4 puddling has 
been agreed to, but it is probable that the increased vol- 
ume of puddled iron will be confined to requirements of 
skelp iron. Bar iron is ona basis that practically pre- 
cludes puddling. The Cleveland Rolling Mill Co. is 
preparing to roll steel rails at its old mill, and plans have 
been made for a new rail mill on another site. As this 
company is not included in the steel rail agreement, this 
announcement is significant. The new Johnson plant is 
quite sure to come within five miles of Cleveland. 


Finished 


Material. 
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THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.) 

The situation in the local market is practically un- 
changed, nothing of any importance having been done in 
the past week. Sales of crude material have been a little 
better than they were the week before, but finished 
material has had no increase in tonnage. 

Pic Iron—Several good lots of local iron have been 
sold in the past week ; among them, one order of 1,000 
tons, and one order of 1,500 tons. Besides these there 
have been quite a good lot of orders ranging from car lots 
to 200 and 300 tons. Southern iron has also done a 
little better in the past week, several orders being reported 
ranging from 200 to 7oo tons. Lake Superior charcoal is 
quiet, only a small carload business having been done. 
There are several inquiries in the market for both local 
and Southern iron, and it is expected that the ensuing 
week will show some quite good sales. 

Bars.—No large sales of bar iron have been made in 
the last week, but dealers report an increased demand. 
Prices are maintained at 1.15c to 1.20¢ f. 0. b. Chicago. 
Steel bars have sold fairly well in small lots and the 
inquiry seems to be better. Quotations are made at 1.25c 
to 1.30c Chicago. 

STRUCTURAL MATERIAL.—One contract for about 800 
tons was closed last week, the order going to Pittsburg. 
Besides this a fair business has been done in small lots. 
The local mill reports quite a good demand for beams and 
other shapes, to be used in places where steel has never 
been used before. Architects are beginning to specify 
steel for small dwelling houses and stores, and this has 
opened up a new field for the business that will prove 
very profitable, it is thought, in the future. Quotations 
are as last reported. Beams and channels, 1.40c to 
1.45C; angles, 1.35c to 1.40c; plates, 1.35c to 1.45c; 
tees, 1.55c to 1.60c. 

Ralts AND TRACK Suppiiges.—No large orders have 
been taken for rails in the past week, but local mills 
expect to close up quite a good deal of business within the 
next few weeks. Quotations are unchanged. Rails, $25 
to $27, according to quality; splice bars, 1.40c ; track 
bolts, 2.40c to 2.45c; spikes, 1.75c to 1.80c. 

BILLETS AND Rops.—There is a good demand for billets, 
but no large sales have been made in the pist week. 
Rods are quiet. Prices are unchanged at $17.75 for 
billets and $25 for rods. 

Piates.—None of the large orders that were in the 
market last week have been closed as yet, although it is 
expected that they will be very shortly. Trade in small 
lots is a little better. Quotations are as last reported : 
Tank steel, 1.35c to 1.45c; flange steel, 1.70c to 1.80c; 
fire-box steel, 3 75c to 4c; boiler tubes, 75 per cent. 
discount. 

MERCHANT STEEL. —Business has been restricted to a 
few small orders, and the demand is not perceptibly im- 
proved. Prices are continued as follows: Open-hearth 
spring, machinery and tire steel, 1.85c to 1.90c; crucible 
spring, 3.50c; machinery, 4.50c to 4.75c; tool steel, 
6%c and upwards. 

SHEETS.—Black sheets are still in only light demand, 
with quotations unchanged at 2.40c to 2.50c for No. 27, 
Chicago. Galvanized sheets are in a trifle better demand, 
but no large business has been closed. Quotations are 
maintained at 75 and 1o and 5 per cent. discount for mill 
shipments. 

O_p RalILs AND WHEELS.—There was a rumor current 
to the effect that 5,000 tons of old rails were sold last 
week but diligent inquiry failed to locate any such sale. 
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There appears to have been very little business done, and 
prices are nominal at $10.50, Chicago. One sale of 
1,000 tons of old wheels was made last week for delivery 
outside of the city on a basis of $10.50, Chicago. Old 
steel rails are in very little demand at $9.50 to $10 for 
long lengths, and $7 to $7.25 for short lengths. 

Scrap.—It was rumored that several large sales running 
up into the thousands of tons of soft steel scrap were made 
last week, but it is impossible to verify this. The change 
in freight rates seems to have made very little difference 
in the volume of business, which is still very small. 
Dealers do not look for any increase of trade for the next 
two or three months. Prices are now made as follows: 
No. 1 forge, $9; No. 1 mill, $6 to $6.50; No. 1 ma- 
chinery, $7; axles, $13; cast borings, $3.50; wrought 
turnings, $4; axle turnings, $5.50; mixed steel, $5 ; coil 
steel, $7; leaf steel, $8 ; locomotive tires, $8; heavy cast, 
$7 ; stove plate, $5. 


GENERAL MARKET RESUME. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 
The activity in the local market the past week 
has been chiefly in steel, and the sales of 10 
days ago in the East, made by a mill that had been able to 
purchase a cheap lot of Bessemer iron for spot cash, have 
been followed by others. The Jow Eastern freights have 
called these out just now, but such business cannot be of 
great volume, for most of the billet mills would be unable 
to make the prompt deliveries necessary to insure the low 
rates. Latest transactions in billets are on the basis of 
$15.60, and some producers are asking more. Quite a 
little Bessemer iron was placed in the week at $10.40 @ 
$10.50. Increased production of Bessemer pig prevents 
anything that may be called firmness in price, but the 
opinion is expressed that the lowest prices have been 
reached. Foundry business has fallen off of late and grey 
forge metal is practically without a market. There is still 
an increased volume in finished material, but the mills 
that buy their billets and blooms are not able to compete 
for business on the present basis. Advices from Wheeling 
note a slightly increased market for steel. 
The week has shown considerable more activity 
ard a number of good sized contracts for pig 
iron have been c’osed. Most of the large orders have 
specified that deliveries shall run from five to nine months. 
The number of sellers is less now than one year ago, but 
there are enough to give buyers the benefit of severe 
competition and prices have been gradually forced lower. 
Several inquiries for large lots,. running up into the 
thousands of tons have been received and are under con- 
sideration. Some of them possibly were to test the 
market, but others were for the purpose of getting options, 
in view of work on which the inquirers were bidding. 
Shipments are going forward rapidly from the South and 
Alabama stocks are being reduced. A visit at the 
furnaces shows that nearly all grades excepting Nos. 1 and 
2 foundry are in short supply. A new freight tariff will 
be issued by railroads north of the Ohio River, reducing 
rates to New York and New England points. It is hoped 
this will help the Southern brands in maintaining their 
place in Eastern mixtures. 
Anything said concerning the market must be 
virtually a repetition of reports for several 
weeks past. Opinions are of no value when there are so 
many speculative elements governing. The slightly im- 
proved demand for finished material does not change the 
policy of pig iron purchasers of covering only immediate 
requirements. 


Pittsburg. 


Cincinnati. 


Louisville. 
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A VALUABLE DISCUSSION. 

While it is not announced as a contributicn to the cur- 
rent discussion upon the comparative value of physi- 
cal and chemical analyses in foundry work, we believe 
the paper Mr. W. J. Keep has prepared for the meeting 
of the Western Foundrymen’s Association this week has 
an important bearing upon the friendly contest that has 
been going on East and West, the past two months. And 
we doubt not Mr. Keep’s final rejoinder to chemists, 
furnacemen and others, to be read before the Foundry- 
men’s Association at Philadelphia will embody valuable 
results of the painstaking research with which his name 
has been identified for many years. Wi hout in any way 
passing upon the merits of the discussion which has been 
maintained with marked ability on both sides, we must 
express admiration for the habit Mr. Keep has of appeal- 


‘ing to phenomena, to results of investigation, to facts 


established by research and expsrimenting. The ability 
to marshal test upon test, and to connect physical qualities 
with varying proportions of the elements inseparable from 
iron in the pig or in the casting, is a dangerous equipment 
to encounter in an argument. Opinions and theories and 
traditions cannot cope with it, unless reinforced by a 
corresponding array of facts. That Mr. Keep’s experi- 
ments have been with the light gray castings of a stove 
foundry is one objection that has been made to the draw- 
ing of general conclusions from the set of facts so derived. 
Yet Mr. Keep seems to have provided against any misun- 
derstanding on this point, by stating in one of his papers 
that all he says or has ever said pertains to ordinary gray 
iron castings. And while he has, in a sentence here and 
there, in his first Philadelphia paper, laid himself liable to 
the criticism that he lightly values the chemist’s work, he 
is squarely commited on that point in the later declara- 
tion that ‘‘ intelligent mixing of irons cannot be accom- 
plished without the aid of chemistry and conclusions must 
be reached by the united work of chemistry and physical 
experiment.” 

The drift of Mr. Keep’s argument, as we read it, is that 
while the chemist aids the foundryman, the latter, in 
order to produce perfect castings, must know many things 
which the chemist’s analyses cannot tell him. He argues, 
further, that unless the chemist can furnish the analysis of 
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a cupola mixture when the physical properties of a test 
bar poured from the molten iron are given, he cannot 
claim that by analyzing the components of the mixture he 
can say what will be the qualities of the resultant iron; 
that when the chemist has determined the silicon, sulphur, 
carbon, etc., that will be found in the iron coming from 
the cupola, he is not able to tell what the iron will 
do—that is, what will be its strength, its chill, its shrink- 
age. Mr. Keep’s challenge to the chemist, then, is to 
produce a formula that will express the relation between 
the silicon-sulphur-carbon-manganese-phosphorus content 
and the physical properties of the iron coming from the 
cupola. 

We do not believe the chemists who have taken part in 
the discussion will make a claim so broad as this. We 
take it that they sustain to the iron coming from the 
cupola very much the same relation that the user of phys- 
ical tests holds—that of ‘‘ accessory after the fact.” They 
decide by analyses what changes should be recommended 
in mixture and thus seek to prevent the recurrence of an 
unsatisfactory result. Much of the work of both physi- 
ical and chemical analyst consists in revealing effects; to 
determine the cause and apply the remedy often means 
much more. The variation in the strength of iron run 
from the cupola at different stages of a heat, for example 
—a subject to which attention was called in a recent 
communication to this paper—is a thing which both 
chemist and physical analyst might find difficulty in ex- 
plaining, were either to approach the subject single- 
handed. 

When the present controversy ends, we fancy there 
will be a more wholesome respect for each side by the 
oher. Atthe round-up it will be found that the data 
contributed include some of the most valuable and prac- 
tical information in latter-day literature of the foundry. 

Certainly no more convincing demonstration could be 
had of the value of the two foundrymen’s associations in 
stimulating investigation and aiding to give confidence in 
place of doubt and uncertainty. 

BRITISH IRON AND STEEL PRODUCT IN 1893. 

The returns of pig iron production in Great Britain in 
1893, recently collated by the British Iron Trade Associa- 
tion, show that the total approached more closely to the 
output of the United States than at any time in five years. 
From being 6,616,890 gross tons in 1892, Great Britain’s 
output advanced to 6,829,841 tons last year, while that of 
the United States fell from 9,157,000 tons to 7,124,502. 
The cause of this sudden approxima'ion in the iron pro- 
duction of the two countries is well understood, but the 
surprising feature of it is that the British output should 
have increased even 200,000 tons in a year in which so 
many influences worked unfavorably to her iron masters. 
As a matter of comparison we put side by side the pro- 
duction of pig iron in the two countries in the past five 
years, and in the year 1882. The figures for the last 
named year show the great difference then existing, in 
Great Britain’s favor. There was a stationary or slightly 
lessening production in Great Britain and a gradual in- 
crease in the United States, in the next seven years, and 
the figures for 1889 show the status of the race the year 
before the great change. The British prcduction for last 
year is notable for marking a pause in the decline that had 


been without interruption for several years : 
Great Britain. United States. 


4,623,323 
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The Cleveland district, as heretofore, leads all others 
in Great Britain, its product being 40 per cent. of the 
whole. Naturally its blast furnaces have been brought to 
the highest efficiency, the average annual output being 
32,049 tons each. The Cumberland district is next with 
an average of 31,099 tons. In Pennsylvania last year 
the average output was 44,000 tons, Or 12,000 tons per 
furnace more than the highest average recorded for Great 
Britain. 

The output of Bessemer steel ingots in the United 
Kingdom, last year, was 1,493,454 tons, a decrease of 
7,356 from the preceding year. Of the total, 262,362 
tons was by the basic and the remainder by the acid pro- 
cess. A comparison with the Bessemer steel production 
of the United States in the past five years is as follows, in 


gross tons: 


Great Britain. United States. 


Sct Rictiaiatadsknsccass dneevbrenn ote wottnb poser sepctiy puvcee 2,140,791 2,930.204 
i ishidekinharksineearevapiroseeel ithibvess sin esereorsuneieroess 2,014,84 3,688,871 
IG. ation chiuadbheesersonsslnn tccchoseunvaueie ees 1,642,005 3,247,417 
ER Saeed bank GpihpLsespur céuinks dcdsvoarnevendsenacocacsees 1,500,810 4,168,435 
eile hivandtlasiiasbowenncib estou avnhievcbiiatnesedsesese 1,493,454 3,123,524 


Here is shown a gradually decreasing production in 
Great Britain and a much larger output in this country, 
amounting in 1892 to about 280 per cent. of that in the 
United Kingdom. 

The Bessemer steel rail production in Great Britain was 
579,386 tons, an increase of 43,550 tons over 1892; in 
the United States, 1,036,353 tons, against 1,458,732 in 
1892. 





THE ARMOR PLATE PENALTIES, 
Secretary of the Navy Herbert, in answer to the House 
inquiry as to fining the Carnegie Steel Co. in the sum of 
$140,489 for alleged irregularities in armor plate fur 
nished the Government, tells an interesting story. Yét 
he does not make it entirely plain why the company was 
fined thus roundly for furnishing plates which he expressly 
says stood tests 5 per cent. greater than provided by the 
terms of the contract. This, on the surface, looks like 
imposing a penalty on a contractor for doing a betier job 
than he agreed to do. 

The narrative of the department’s investigations and 
the method by which information was secured, is a sug- 
gestive commentary on the regime at the Carnegie works 
since the great conflict of 1892. Constantly on the look- 
out for conspiracies among the men, many of whom had 
been disappointed in the wages they had received, while 
others were doubtless in sympathy with the strikers and 
were looking for an opportunity to deal their employers a 
blow, it can be imagined that the Carnegie Steel Co. 
would not be disposed to pay a large sum of money to be 
divided, in part, among faithless informers, without 
strenuous resistance. And the more so because its reputa- 
tion was at stake and there would be a determined effort, 
owing to the feeling against the company, to use the 
transaction to its lasting hurt. 

The report of Secretary Herbert confirms the original 
newspaper version of the transaction. Early last Falla 
half dozen employes in the armor plate department hired 
an attorney to lay before the Navy Department details of 
irregular practices which they said had been going on in 
connection with work for the Government. A _ bargain 
was made by which the informers were to be given 25 
per cent. of any fine imposed. The investigation was 
made by the Bureau of Ordnance and a computation 
made which would have assessed the Carnegie Steel Co. 
about $300,000. The matter was carried before the 
President, who fixed the fine at $140,489, of which the 
informers got $35,122. The substance of the charge and 
the gist of the company’s answer in the secret hearing 
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that took place at Washington, are thus summarized in the 
argument before the President, made by P. C. Knox, 
the company’s attorney. 

“The board found in its first report irregularities to exist in 
these particulars: 

“A. Blowholes were plugged. To which we replied: Only 
with the knowledge of inspectors, and then not such blow- 
holes as affected the strength of the plate. 

“B. Test specimens were treated after selection. To which 
we replied: Impossible, as by the contract they were required 
to be in the custody of the Government inspectors, and 
besides it is not true. 

“C. Plates selected for ballistic test were re-treated after 
selection in two cases. To which we replied: In one case, yes, 
for reasons assigned, and we explained why the Government 
was not hurt and how it might have been benefited in armor 
yet to be made.” 

The investigation had brought out the fact that plate 
616, which was 21 feet long and represented 348 tons of 
armor, had been retreated after being selected for testing, 
and that its tensile strength had been increased from 97,- 
ooo pounds to 101,000 pounds. The Carnegie Steel Co. 
admitted the charge, but explained that a question had 
arisen among its experts as to the comparative merits of 
basic and acid steel for armor purposes, and ‘‘ this addi- 
tional treatment was given to decide whether it could be 
beneficially applied to armor plate yet to be manufact- 
ured.” But previous to this second treatment, this plate 
and the group it represented had received the same treat- 
ment to which all other test plates and groups previously 
delivered and accepted by the Government had been 
subjected. 

It was admitted by Secretary Herbert, after everything 
had been said, pro and con, that all the plates in question 
exceeded by 5 per cent. the requirements of the company’s 
contract; but the fine was imposed under the broad re- 
quirement of the contract that the company ‘‘ must excel 
as much as practicable,” and President Cleveland based 
his decision on the evidence that ‘‘ a large portion of the 
armor supplied was not of the quality which would have 
been produced if all possible care and skill had been 
exercised in its construction.” In thus deciding he 
appears not to have been convinced by Chairman Frick’s 
ingenious argument to this effect: 

If it be conceded, as the Board of Inquiry had reported, that 
the plate might have been 15 per cent. better, it does not 
follow that the price should be 15 per cent. less, since by that 
logic, if the Government could show a possible process that 
would bring the armor plate 100 per cent. above the contract 
requirements, it would be entitled to confiscate the entire con- 
sideration and keep the armor besides. 

The report of Secretary Herbert expressly exonerates 
the directors of the Carnegie Steel Co. from any knowl- 
edge of the alleged irregularities, but there is a suggestive 
implication of a responsibility in which both the Govern- 
the shared, in this concluding 


and company 


ment 
statement: 

The department is informed that Superintendent Schwab 
has since the transactions complained of, been removed from 
all connection and authority over the armor department at 
Homestead, except as far as concerns the erection of new 
plants; also that the new superintendence and control of the 
subject has been placed to its satisfaction in the hands of Mr. 
Hunsicker, aid to the chairman, Mr. Frick. * The depart- 
ment has redoubled its vigilance at all points, and wherever 
night work is being done for the Government inspectors are 
required to be.on duty night and day. 





THE Lane & Bodley Co., Cincinnati, have received an order 
for one of their 24 x 48 Corliss engines from Statesville, N. C., 
to be installed in a cotton mill. They are kept fairly busy and 
are now employing quite a largeJforce. 
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EDITH FURNACE PRACTICE IN DETAIL. 





Mr.-R. C. Steese, superintendent of the Brier Hill furnaces at 
Youngstown, recently investigated the practice at the Edith 
Furnace, Allegheny, Pa., at which, as noted in these columns 
two weeks ago, 75 per cent. of Mesabi Mountain (South Side) 
ores were used in the mixture. The following is Mr. Steese’s 
report: 

“ Mixture—75 per cent. South Side Mesabi, 12% per cent. 
Pewabic, 12% per cent. Sunday Lake, Oliver coke, Valley lime- 
stone. 

“ Burden—4,200 lbs. coke, 8,500 Ibs. ore. 

“ Size of furnace—16’x75’. 13’ 6” stockline. 
22’ high. Using seven 6” tuyers. 

“ Engines—1 McIntosh, 36x84’x4’. One Allis, 42’’x84’’x5’. 
Running 37 each 25,500 cubic feet air per minute. 

“ Output for week ending February Io, 1,540 gross tons. 

“Work for week ending February 17: Output, 1,701 gross 
tons ; 1,935 lbs. coke; 589 lbs. lime; 60 per cent yield. 

“ Analysis of pig iron—.o94 phosphorus, 1.50 silicon. Only 
one cast for week ending February 17 over .or8 sulphur, and 
are not making over two casts per week of high sulphur 
iron. 

“ Analysis of South Side Mesabi: 63.10 iron; 3.90 silica; 
1.40 alumina; .057 phosphorus; 8,00 moisture. 

“Remarks: Mr. Reis does not credit good working of fur- 
nace to the high straight bosh and would put in a flat bosh if 
relining, but claims his success is due to large volume of blast 
and rapid driving of furnace; that by so doing he keeps the 
furnace open and pressure much lighter in proportion than 
when blowing less. He made the statement that his pressure 
was higher when running engines 26 each than now at 37 each. 
Pressure runs now between 1034 lbs. and 13 lbs. The fur- 
nace is kept full all the time, and ore is not wet before charg- 
ing, unless they happen to have an exceptionally dry lot, which 
is not common this time of the year. 

“The loss by weight is at present less than four per cent. of 
ore charged and all flue dust and dust from under boilers is 
returned to furnace. This four per cent. includes dust from 
under boilers. The South Side ore is similar in appearance to 
all other Mesabi ores, but it isatrifle coarser than the Biwabik. 

“The furnace has been in blast two years and six months 
andisin pretty bad shape around the bottom. Are making 
six casts per day, and I witnessed one cast which was close on 
to 40 tons and very good iron. They experienced some diffi- 
culty the first week they started to blow extra wind, from 
slipping and making cold iron. The silica in cinder is kept 
down to 28 per cent. and lime runs about 49 and 50 per cent.” 


9’ bell. Bosh 


AMERICAN STEEL CASTING CO. 





Mr. Joseph K. Bole, presi lent of the Solid Steel Co., Alliance, 
O., receiver of the Valley Railway, and until recently a manag- 
ing director of the Otis Steel Co., Cleveland, is to be president 
of the newly formed American Steel Casting Co. It has been 
announced that the new national corporation would include 
only open hearth steel casting companies. The principal 
plants included are open-hearth plants, it is true, but Besse- 
mer steel casting concerns are also represented. The plants 
included in the new combine are the Norristown Steel Co., 
the Standard Steel Casting Co., of Chester; the Sharon Steel 
Casting Co., of Sharon, Pa.; the Solid Steel Casting Co., of 
Alliance, O.; the Syracuse Steel Foundry Co., of Syracuse, N. 
Y., and a majority interest of the capital stock of the Pittsburg 
Steel Casting Co. The American Steel Casting Co. was re- 
cently incorporated under the laws of New Jersey, with a cap- 
ital stock of $4,200,000 with which to purchase these properties 
and others. All the charters of the purchased properties will 
be surrendered and the busines of all the concerns conducted 
under a single management. 

The purchase of the various plants was made by the various 
stockholders agreeing to exchange their stock held in the 
single companies for that of the néw company, excepting the 
Standard, of Chester, which was purchased outright, the 
owners to receive bonds for the purchase money. The extent 
of the issue of bonds is limited to $700,000, which amount can 
never be exceeded, except by the consent of 75 per cent. of the 
stockholders, in stock value, being) obtained. Under the 
policy of the new company, when there is not sufficient work 


! 





to engage all the mills some of them will be closed down, 
leaving those open full work. 

The board of directors of the American Steel Casting Co. 
consists of Joseph K. Bole; Daniel Eagan, president of the 
Sharon Steel Casting Co.; Frederick Frazer, president of the 
Syracuse Steel Foundry Co.; Augustus Trump, secretary and 
treasurer of the Pittsburg Steel Casting Co.; George J. Hum- 
bert, manager of the Norristown Steel Co.; Henry Weston, 
of New York, and Charles N. King. The probable headquar- 
ters will be Chester, Pa. While there will be a general man- 
agement for the company, it is understood that the manage- 
ment of the individual plants will be practically as at present. 





AMONG THE IRON MINES. 





The telegraphed report from Duluth about the Biwabik 
mine passing out of the control of those who have developed 
it thus far is untrue. The advance royalty has been paid on 
the 300,000 ton minimum for 1894 and the use of the name of 
Tod, Stambaugh & Co, in this connection, in a press dispatch, 
is not significant, as they have been the sales agents for the 
Biwabik from the beginning. 

Advices to Cleveland parties in interest deny the dispatch 
from Milwaukee, dated March 26, stating that the Wisconsin 
Marine & Fire Insurance Co. Bank of that city, has begun 
foreclosure proceedings against the Chapin Mining Co. on the 
claim of the bank against the mine for $83,000. The receiver 
of the bank took $50,000 of the trust mortgage bonds issued 
by the Chapin Mining Co. last August, and an additional $33,- 
ooo worth on account of labor checks the bank had bought 
from the employes to prevent the latter from levying on the 
property. The pumps at the mine have been kept in operation 
since the shut-down last summer, but there is no present 
prospect of resumption. The trusteeship of Attorney Flana- 
gan, of Iron Mountain, is still in force. 

The Lake Superior Iron Co., of the Mesabi, has elected 
Frank Hibbing president, W. D. Vernam vice president, A. J. 
Trimble secretary and treasurer, and Frank Hibbing general 
manager. A dividend of $35,000 was declared, this being the 
fourth for that amount. 

Supt. Brann, of the Duluth, Mesabi and Northern road, will 
put 50 men at work within a fortnight, with a view to com- 
pleting. at once the road’s ore docks at Duluth. 

The Aragon mine has about 50,000 tons of ore in stock and 
is working a force of 300 men. 

Unless otherwise ordered, operations at the Penn Iron Co.’s 
mines will cease on March 31. As stated some weeks ago, this 
result will have been brought about by the fact that the other 
mines of the company can produce all the ore needed to fill 
the present demand, and the closing of the East Vulcan will 
leave one less organization to maintain. During the past few 
weeks a number of the employes have taken their settlements 
and have left for other sections; many of them for the far 
West. Itis probable that many of those remaining will be 
provided for at the other mines of the company, so that the 
number of idle men will not be greatly augmented.—_[Norway 
Current. 





Valley Puddling Rate Fixed at $4, 


The conference between the Amalgamated Association com- 
mittee and the Mahoning Valley iron manufacturers at 
Youngstown, March 27, resulted in agreement upon a §4 rate 
for puddling. The following additional prices were agreed 
upon: For cast iron swarth, worked on cinder bottom, $4 per 
ton ; for half wrought turnings and half cast iron swarth, on 
cinder bottom, $3.50, heretofore 85 per cent. of boiling rate; 
for wrought iron turnings on cinder bottom, $2.60; scrapping 
and busheling piles on boards, $1.50; busheling on sand bot- 
tom, $1.75; for working all light sheet, hoop, etc., $2, hereto- 
fore, $2.48 on a 2-cent card. The new scale is subject to 
change on 60 days’ notice. All union mills in the West and 
the few remaining in the Pittsburg district will have the same 
rates as above. 


THE Crane Co., of Chicago, are in the midst of a strike 
caused, by a reduction of from to to 15 per cent. in the wages 
paid their employes. Altogether about 1,200 men in their 
several departments have gone out, and so far the company 
have refused to arbitrate or compromise. 





8 THE IRON TRADE REVIEW. 





[March 29, 1894. 














MACHINE SHOP 
ASP? FOUNDRY. 








CUPOLA HEAT AND QUALITY OF CAST IRON.* 


BY W. J. KEEP, DETROIT. 

This paper is prepared at the request of several members of 
this Association. Mr. Findley, editor of Zhe /ron Trade 
Review, agreed to arrange with Messrs. Cary & Moore, of 
Chicago, for the analytical work if I would furnish a few 
thoughts on cupola temperature. 

The statement was made some weeks ago that a casting 
made at the last part of a heat was stronger than if made at the 
first part. An analysis proved that the iron from the early 
part of the heat contained 2.80 per cent. of silicon, while that 
from the last carried 2.70 percent. This would not account 
for any variation in strength. 

We are apt to jump atconclusions. It has generally been 
stated that as the cupola becomes hotter the iron would con- 
tain more silicon, but this analysis and those which I shall 
present, both show this to be an error. This is also a case 
where we are deceived by the fracture, for the grain of the 
casting made early in the heat is closer and lighter in color 
than that made later on. We shall prove that the difference is 
caused by the variation in heat at which the iron was melted. 
(Not the heat of the iron when it was put into the mold.) 
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To reduce the strength of these bars to a bar 1 inch square and 12 inches 
long, multiply by 8. Each of the above tests (a set) consisted of 5 test 
bars % inch square and 12 inches long, and a comp:nion flat bar 1 inch 
wide 1-10 inch thick and 12 inches long. Three square bars are broken in 
a special autographic dead load testing machine, and two square bars are 
broken in an autographic impact testing machine. Only the averages 
are recorded. 


*Read before the Western Foundrymen’s Association, Chicago, March 
28, 1894. 











When a cupola begins to melt, everything is comparatively 
cold. There is no slag and the blast has free access to all 
parts of the cupola. The drops of melted iron are exposed to 
this cold blast as they fall among lumps of fuel, and on the 
sand bottom, all of which are colder than the fluid metal. 

The first iron drawn from a cupola has been melted under 
such conditions, but in half an hour the melted iron is covered 
with a protecting slag and the heat increases until the blast is 
off. The above series of tests are each averages of from 
three to six test bars, made at various times, to determine the 
influence of varying heat. In each case the first set of test 
bars was poured from the first iron, after about 400 pounds 
had been taken. The last was in each case taken after the 
wind was off, and just as slag began to show at the tapping 
hole. The intermediate tests were taken at regular intervals, 
the heat lasting about 34% hours. In some cases, therefore, a 
test was taken every 20 minutes, and in others they were over 
an hour apart. In series IX, X and XI the tests were about 
one hourapart. Twothingsareevident: There is no uniform 
variation in strength. There is in each case a decrease in 
shrinkage and chill. 

The following analyses by Messrs. Cary & Moore were of the 
bars 788 and 791 series IX: 
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In calculating the mixture of the pig iron alone I used 
analyses which I have of each iron used. To arrive at the 
regular mixture, 40 per cent. of remelt is added, and deductions 
are made for loss of carbon and silicon, and additions for the 
gain of phosphorus and sulphur, which are expected to take 
place. Evidently the pig iron is higher in carbon and phos- 
phorus than the original analyses show, and more sulphur has 
been taken from the fuel than I calculated for. I did not 
figure on cumulative percentages of sulphur, which this and 
previous analysis indicate should be figured, where a large 
portion of remelt is returned to the cupola each day.* 

It will be noticed that the tests Series IX show less strength 
than those of Series X and XI. The reason for this is that 
each test Series ]X was poured as soon as the iron was taken 
from the cupola, while in making Series X and XI the molder 
poured other work from the ladle and then used the last iron 
for the test bars. Iron grows stronger as it stands in the ladle. 
To show this fact more clearly, the following four tests were 
poured from a single ladle with 28 pounds of iron, the tests 
being poured one minute apart, or three and oue-half minutes 
from the first to the last. Between times the ladle rested so 
that the iron could cool, but the iron was not agitated : 
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The iron of Series IX being poured immediately after it was 
caught corresponds to test 784 of Series XII, while those of 
Series X and XI are more like 786 and 787. 

Messrs. Cary & Moore found the silicon of test 784 to be 
3.460 and the sulphur 0.079, while test 787 has silicon 3 450 and 
sulphur 0,083. You will notice that the shrinkage and chill of 
the square test bars do not change, though the more sensitive 
flat test bars show some decrease. The difference in strength 
in this case isin no way occasioned by change in chemical 
composition, but is no doubt due to the internal strain in the 
first te-t bar (784) caused by a rigid shell forming about very 
hot metal, which'latter in shrinking causes a stress between the 
grains, while the last. test bars (787) are so cold that the metal 
at the center does not shrink much. ‘fhe difference in 
strength is therefore due to the physical structure. 

Now recurring to the analyses of 788 and 791, we should not 


*Since writing the above I have received four sulphur determinations of 
other tests of this same mixture, but made on other days, and the average 
of the four is 0.081, showing that the day that series IX was made,a car of 
coke was used with the sulphur higher than usual. 
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be too sure as to indications without other analyses of other 
tests. But the similarity between these silicons and the 
silicons (2.80 and 2.70 per cent.) first referred to, lead us to 
expect similar results again. The indication is that the 
carbon burned out slightly before the slag covered the iron, 
and it is quite certain that we get all the silicon in the casting 
while the cupola is cold, but that it was burned out somewhat 
after the cupola became hot. Also it is evident that less 
sulphur is taken up in a hot than in a cold cupola. The 
combined carbon is slightly greater in the iron having the 
most silicon, showing that the increase in combined carbon 
is due to the conditions in the cupola, and not to chemical 
composition. The increased chill is also due to these con- 
ditions and not to combined carbon or to sulphur. 

Chill is probably a union of carbon and silicon and iron, 
under a peculiar cooling influence, and is not the same thing 
as the determined combined carbon. With the cooling condi- 
tions present at the beginning of this heat, the iron is in such 
a state that it will take achill, and often such iron as 788 will 
solidify with the exterior surface a soft gray, while the 
interior will be a perfectly white core, the silicon being the 
same in both. Iron that favors a white core comes at the 
beginning of the heat when silicon is high, but it is a rare 
thing to get the conditions that will cause it. As soon as the 
cupola is hot, half an hour after the iron comes down, such a 
union cannot be formed. 

In tests of pig iron it is difficult to trace chill to the influence 
of combined carbon, or to any other element. We might 
perhaps compare the conditions existing when the test bars 
788 were made, to a blast furnace with cold blast, which makes 
achilling iron. The conditions afterwards are a little more 
like a furnace with hot blast, which makes an iron with less 
chill. The question of sulphur should be settled by these 
tests and analyses. The sulphur is higher than usual, but 
there never were better castings made, and there is not a sign 
of chill or hardness or strain. This is the same mixture from 
which the strong castings were made for which I asked a 
chemical prescription a few weeks ago. , 

Understand that I do not say that the sulphur is the cause 
of the strengh of these castings. I only claim that the 
quantity ordinarily found in gray castings exerts no influence 
and can be ignored. Instead of laying the blame on sulphur 
in the fuel, it should be ascribed to lack of carbon in the fuel, 
which produces a cold cupola, which is likely to make just 
such iron as 788. 

I do not wish to discuss the sulphur question at this time, 
because I shall bring forward a large amount of testimony to 
prove the correctness of my conclusions, at the Eastern 
meeting April 4th. The good qualities of this iron are not 
due to chemical composition, .but to physical coniposition, 
which can always be brought about by careful mixing. The 
casting 791 has as low shrinkage as can be found in any half 
inch test bar from a cupola. 

This iron had remained in the bottom of the cupola three 
or four minutes after the wind was off. Some chemists may 
figure that the slight variation in the chemical composition 
would account for the variation in the physical characteristics, 
but we shall at another time prove that thisis not so The 
change is chiefly if not wholly due to physical effects, brought 
about by the change in heat in the cupola. Very great 
changes in strength can be obtained by manipulation. From 
this same mixture I obtained the strong test bar which has 
been referred to, by simply a slight agitation of the metal in 
the ladle with a steel bar for 30 seconds. These tests illus- 
trate the sensitiveness of a half inch test bar, which by its 
variations in shrinkage will indicate the exact influence of each 
chemical element in the iron, and is the most sure method of 
controlling a foundry mixture. 

I will say only a word regarding the papers introduced at 
the last meeting. I am notin any way opposed to chemical 
work ; I could do nothing without it. None of the conclusions 
of this paper could have been reached until the full analyses of 
the test bars were received. 

Chemistry alone has made little progress in the study of 
cast iron, and many of its conclusions have been wrong. 
With the ordinary large test bar, physical tests have 
taught but little. With a small sensitive test bar, by the help 
of chemical analysis, very much has been done. What I claim 
is, that a laboratory in an ordinary gray iron foundry, with a 
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chemist such as would naturally be employed, would accom- 
plish less than by the use of the half inch test bar alone. And 
the way that some founders use a little chemical data is very 
discouraging. I fully agree that each founder should have a 
thorough chemical education, but they should acquire the 
habit of using it in a practical way. For example, Mr. Wheeler 
proposed a theory, that all iron coming from a furnace con- 
tained an equal amount of sulphur and that the more fluid No. 
1 iron allowed its sulphur to escape, etc. Now he has the 
iron running each day, and has a laboratory, why should he of 
all others theorize regarding sulphur when he could prove it, 
and thereby add to the general knowledge. 

Mr. West claims to have a laboratory and yet in a letter to 
The Iron Trade Review, Feb. 22d, 1894, ascribes the variation in 
strength, which is the subject of this paper, to the variation in 
the metal charged, claims that his records show more silicon 
in a hot cupola, and then reasons from this fact. If such men 
jump at conclusions with a fully equipped laboratory at their 
command, it is discouraging for others to begin their use. 

Mr. Bolland theorizes regarding chemistry, with which he 
owns he is not very familiar, and then says that personally he 
found no trouble in controlling his mixture by test bars. This 
personal experience of a practical founder is worth more than 
all that he imagines could be done. 

I began this discussion in a paper prepared for this associa- 
tion, but which was received too late for the October meeting, 
and which was published in 7he Foundry in November. My 
position regarding Chemistry in the Foundry was plainly 
stated in that paper. The trouble with such a long-drawn 
out discussion is that one is likely to be misunderstood by 
those who have not read all that has been said. 





OPINIONS ON FOUNDRY CHEMISTRY. 





The digcussions in the two Foundrymen’s Associations as 
to the value of chemistry in fourfdry work have brought out 
much that is valuable. The chemists have been well repre- 
sented, particularly in the Philadelphia meeting. Foundry- 
men have not generally testified on the questions raised. 
Many of them do not have experimental knowledge; others 
have regarded the issue as one made betweén chemists and 
the champions of physical tests and have been content to look 
on. With a view to getting further expression from foundry- 
men, Zhe lron Trade Review sent the following letter ot 
inquiry to superintendents of foundry departments in a 
number of well known concerns: 


“Dear Sir: The recent discussions in the meetings of the 
Foundrymen’s Association, Philadelphia, and of the Western 
Foundrymen’s Association, Chicago, have brought out much 
of interest relative to the value of chemistry to foundrymen. 

“With a view to supplementing this discussion with the 
experience of representative foundrymen, we are addressing 
the following inquiries to leading firms in various parts of the 
country, and will thank you if you will answer them: 

“Do you consider that the application of chemical tests, 
to foundry work, in addition to physical tests, makes a direct 
saving that warrants the employment of a chemist? 

“If you have not had your own chemist, have you been 
aided by determinations from outside chemists in deciding 
upon changes of mixture, where your iron has worked 
unsatisfactorily ? 

“Do you buy pig iron, to any extent, on chemical analyses 
and do you employ analyses furnished you by furnacemen in 
making up your mixture? 

“We would prefer not to have a yes or no answer to the 
above questions, but to have your views on the subject in your 
own way, merely taking these questions as a basis; and to 
have your opinion on the general question, how greater 
certainty as to foundry results can be attained and unpleasant 
experiences due to sudden variations in the working of metal 
avoided. “Yours very truly, 


“ THE IRON TRADE REVIEW.” 


A number of replies have already been received, some of 
which are appended. Others will be published as received. 
In some cases the statement was returned that the writer had 
not had sufficient experience in the line indicated to express 
an opinion : 














10 THE IRON TRADE REVIEW. 





WALKER MANUFACTURING CO., CLEVELAND. 


Replying to your first question, will state that we find it ad- 
vantageous periodically. To your second: we have governed 
our mixtures through chemical analysis and physical tests, 
To the third question: we buy scme of our irons on approxi- 
mate chemical analysis. Yours truly, 

THE WALKER MANUFACTURING Co. 


THE LANE & BODLEY CO., CINCINNATI. 


We beg to answer your inquiries as follows: 

ist.—We would consider that a works melting 5,000 tons of 
iron per year and upward would be warranted in the expense 
of employing a chemist. 

2nd.—We have no chemist and have not had chemical tests 
made. 

3rd.—We do not buy pig iron simply on chemical analysis 
but give our preference to irons having less of what we con- 
sider injurious elements, as shown by analysis. 

We have hope that in the future the foundry practice will 
be much benefite: by the study and investigation that is now 
being given this subject. We fear, however, that the effect of 
the lining of the furnace and blast upon the molten metal will 
produce results that cannot always be controlled, and which 
will to some extent modify the effect which might be supposed 
to follow the mixture of irons on a chemical basis. 

Yours truly, THE LANE & BODLEY Co. 
THOMAS DEVLIN & CO., PHILADELPHIA. 

We superintend our foundry ourselves by the assistance of 
a chemist, and as the questions would be rather delicate for 
him to answer, we answer in order: 

1st—We are not prepared to say that the direct saving does 
warrant the employment of a chemist; but we are convinced 
the results do warrant it. 

2nd—We employ a chemist who is a metallurgist and get a 
direct as well as an indirect benefit from his labors, and we are 
not fully prepared to utilize his services. Analysis without 
instruction on the practical application would be of little 
use to us. 

3rd—We buy pig iron on chemical analysis, and from some 
furnaces we get practically what we order. We could not, for 
we are not metallurgists, make a mixture from furnacemen’s 
analysis, even if we knew they were as stated, which we know 
from practice they are not. 

Respectfully yours, 


R. D. WOOD & CO., PHILADELPHIA. 


THOMAS DEVLIN & Co. 


We have aimed to keep ourselves posted as to how the vari- 
ous impurities which have a bearing upon foundry practice, 
affect pig iron; the leading ones of which, of course, are so 
readily detected in excessive and injurious quantities that we 
have not felt it necessary to employ a chemist to point out ex- 
actly to what extent and what percentages they occur in the 
iron which we are using. It would seem to us that the parties 
who could most profitably look at pig iron from the standpoint 
of chemical analysis are the furnacemen. 

We have, toa limited extent, bought pig iron by analysis 
and when we have done this, we have not found there was any 
special advantage to be derived from it over and above using 
due care and ordinary skill, as is customary in all our contracts. 

Yours very truly, R. D. Woop & Co. 


LAKE SHORE IRON WORKS, MARQUETTE, MICH. 


Our experience has been that the chemical tests are desira- 
ble in foundry practice, as well as physical tests. But as our 
foundry is not a very large one, it would hardly warrant the 
employment of achemist. We have not had our own chem- 
ist, but have been materially assisted by outside chemists to 
determine what changes were necessary to give our iron the 
proper texture. 

We buy pig iron of a known standard, or insist upon an 
analysis before we purchase, so as to assist us in our mixture. 

Yours very truly, S. H. Hotty, Gen. Man, 
GRIFFIN CAR WHEEL CO., DETROIT. 

In answer to your first two questions, would say that we em- 
ploy a chemist of our own, and consider that we derive a de- 
cided benefit from the practical application of the results 
turned out from our laboratory. We think that one reason 
why chemistry is condemned by so many foundrymen is be- 
cause they do not make the application of their aualysis prac- 
tical. We consider chemistry is only one of our guides 
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(though a very important one) toward general good results in 
the finished product. In answer to your third question would 
say that we do buy pig iron to a great extent by analysis, but 
we do not rely on the analyses furnished by furnacemen, as we 
have found that many of these analyses for various reasons 
are unreliable, and we prefer to base our mixtures on our own 
analyses taken from the iron we have in stock. 
Yours truly, BK. A. WALES, Secretary. 
WM. SELLERS & CO., PHILADELPHIA. 

Replying to the inquiries of 7he Jron Trade Review regard- 
ing recent discussions in the meetings of the Foundrymen’s 
Association and elsewhere upon the value of chemistry to 
foundrymen, the following general conclusions may be offered : 

The value of chemical tests to foundry work depends upon 
many conditions other than the mere making and tabulating 
of chemical analyses. The ability to apply scientific principles 
to practical purposes must go hand in hand with the theoreti- 
cal knowledge thus obtained, and chemical tests may be of 
much or little practical value, depending upon such circum- 
stances. An experience of six years of daily application of 
chemical and scientific principles in place of empirical methods 
in our foundry practice, has given us familiarity with much 
that is now attracting attention in technical papers as novel. 
We realized long ago, for example, that pig iron is not a 
simple material, but it is in reality a complex alloy, composed 
of a number of dissimilar elements, and that its physical char- 
acteristics such as strength, etc., depend upon the percentages 
of these constituents. We believe the time is at hand, when 
pig iron must be sold on its chemical analysis instead of on 
crude methods of grading by fracture. 

We find it practicable by the aid of the methods indicated, 
to produce metal from a cupola, at one heat, adapted to the 
widest range of castings, and to make such castings under 
guarantee as to physical qualities. A recent example gave a 
tensile strength of 30,300 lbs. per square inch, the metal being 
easily machinable. Pulleys and other small castings were 
poured from the same cupola a little earlier in the heat. 

We might have briefly replied “ yes” to each query, but we 
have endeavored to answer in accordance with the spirit of 
your request, and may add in conclusion, that the advantages 
of combining chemical knowledge with practical experience 
ina large manufacturing establishment are not confined to 
the points covered by your inquiry. Yours truly, 

J. SELLERS BANCROFT, Manager. 





Personal. 


James E. Dalliba, one of the best known residents of the 
Marquette region, died at Marquette, Mich., March 23, aged 73 
years. He was admitted to the bar at Utica, N. Y., and later 
practiced at Chicago for 10 years. Then he was appointed 
attorney general of the Territory of Colorado remaining there 
four years. He went to the Upper Peninsula in 1866 and was 
for several years general agent of the Chicago & Northwestern 
Road, while it was extending its line to various iron properties 
on the Menominee and Marquette ranges. He resumed the 
practice of law later at Marquette and held the offices of 
register in bankruptcy and Circuit Court Commissioner. Mr. 
J. H. Dalliba, who has been for many years connected with the 
iron ore interests of Cleveland, is a son of the deceased, and 
Mr. Alfred Kidder, of Ishpeming, is a son-in-law. 

Richard A. Parker, M. E., of Marquette, Mich., has opened a 
branch office at 407 Lyceum building, Duluth, and will be 
engaged there for the next month or six weeks. After that he 
will divide his time between Duluth and Marquette. 

Chas. W. Hurlbut, brother of President Hurlbut, of the 
Hurlbut Mfg. Co., Racine, Wis., and also connected with that 
company, was found dead March 20. 

Mr. John Walker, fora number of years vice president of 
the Walker Mfg. Co., of Cleveland, in which time he has 
achieved a national reputation as an inventor and engineer, 
has accepted the position of general manager of Fraser & 
Chalmers, of Chicago. Mr. Walker’s inventions in power 
transmission machinery are well known, as is his connection 
with the production of heavy machinery, particularly that em- 
ployed in cable railway work. The position of Fraser & 
Chalmers as producers of mining machinery is indicated by 
their important installations in all the mining centers of the 
world. 
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THE NEW FORBES PATENT DIE STOCK. 





The latest development of their Forbes patent die stock has 
just been brought out by Curtis & Curtis, of Bridgeport, Conn., 
manufacturers of all classes of pipe cutting and threading 
machinery. As noted below it embraces several new features. 
It is known as the No. 3 F, hand or power machine, and it 
both cuts off and threads all sizes of wrought iron pipe from 
one inch to six inch right hand inclusive. When this same 
machine is supplied with both right and left hand dies, it is 
then called a No. 3 G power machine, and when made without 
the power base and gearing for hand power only, it is then 
called a No. 3 For 3G hand. Itis intended to stand on the 
end of a bench, when used by power, but when it is desired to 
use the machine on outside work, it can be disconnected from 
its base and carried to the place where the work is to be done, 
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IMPROVEMENT IN STEEL CASTINGS. 





We take this extract from a discussion, in the quarterly 
meeting of the Manchester Association of Engineers at Man- 
chester, Eng., March 10, of a paper on “ Steel and its Manu- 
facture,” an abstract of which we have already given: 

The President, Mr. Thomas Daniels, said that the hydraulic 
press had done a good work as regards forging, and had, to a 
large extent, taken the place of the steam hammer. Excellent 
work had been got with the steam hammer, but when great 
forgings were required it was not equal to the occasion, and 
the forging press was adopted. 

Mr. Saxon said there had been a great improvement during 
the last 10 or 15 years as regards steel castings. Many parts 
of engines, such as cross-heads, cranks and levers, were diffi- 
cult to forge under the hammer or press anything like to 





THE NEW 
like any other tool, and the work done on the spot, thus 
saving the delay and expense of carting the pipe to the shop. 

Asa strong boy can thread or cut off six inch pipe on this 
machine, the helper does this part of the work while the 
journeyman puts it up, thus making a saving, which will be 
appreciated especially on contract work. In this machine the 
power is derived from a powerful train of triple spur gearing 
which is said to be ample for even the toughest pipe. The 
vise for holding the pipe is self-centering and is adjustable to 
wear. The dies are adjustable to any variation of the fittings 
and when the thread is cut draw back out of the way and the 
pipe is taken out without running back. Nipples as short as 
seven inches can be made without a nipple holder and with 
the aid of the Curtis nipple holder, short or close nipples can 
be made. 


EXPERT tin plate workers are scarce at Gas City, Ind. 





FORBES PATENT DIE STOCK. 


shape, and engineers should see to it whether they could no 
get steel castings to answer their purpose in these parts better 
than forgings. Certain parts of engines, such as the triangu- 
lar connecting rod, for which they could not make a forging, 
were produced in cast steel, as cast iron would not answer at 
all for the purpose. With regard to the American output re- 
ferred to in the paper, he thought the large production in 
America was due to the greater amount of money spent on the 
plant, in order to obtain the maximum output as compared 
with English practice. 

Mr. Joseph Nasmith said that notwithstanding the great im- 
provement in the quality of steel castings, makers had not yet 
succeeded in producing castings which could be relied upon 
for all times and purposes. M. Gautier, of Paris, and M. 
Pourcel, of Terre Noire, had said that the blow-holes in steel 
castings were caused by bubbles of carbonic oxide, imprisoned 
during the solidification of the steel at the very moment when 
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they were being expelled from the mass. There was a high 
degree of probability in this statement, but the point had not 
been finally settled, and he did not think steelcasters would be 
able to turn out uniform and reliable castings until the real 
cause of these blow-holes in the metal was determined. He 
thought the experiments that were being made with all kinds 
of metals for producing alloys of steel would eventually be 
the means by which the question was to be finally settled. M. 
Gautier and M. Pourcel recommended silicide of manganese 
as a preventative of blow-holes, and Mr. Robert Hadfield, of 
Sheffield, had made a large quantity of manganese steel, which 
was, however, so hard, that the difficulty of machining it was 
almost insuperable. Steel rollers for spinning machines had 
never been a success. In hydraulic cylinders, steel castings 
had proved a great advantage. If the advance that had been 
made in steel castings was as rapid in the futureas in the past, 
they would soon get steel castings as reliable as iron castings. 

Mr. Adamson said that in America they had excellent mater- 
ial, richer ores, etc , and the blast furnace practice there was 
much superior to the Englist, both as to material and plant. 

Mr. Webb said notwithstanding the improvement in steel 
castings referred to, he thought he was quite right in his 
words of caution as to the indiscriminate use of steel castings. 
As regards aluminum used in steel castings, anything beyond 
a small quantity of aluminum is undesirable, as it makes the 
steel very brittle. It should not be used in castings which 
had thick parts; it is useful in small castings, which cool 
quickly, thus neutralizing the crystallization. With regard to 
the Thomas Gilchrist process, he said its benefits in enabling 
the Continent of Europe to use poor ores in making steel 
were enormous. 








Kotine Paint for Iron Work. 

Among recent developments of great value to the iron trade 
is the manufacture of Kotine paint, which is the last outcome 
of advanced chemistry in respect to the protection of exposed 
iron against all influences that induce oxidation. Used asa 
paint in any desired color, the effect is always satisfactory and 
every requirement for such an article is fulfilled. Kotine is 
manufactured from an ore which is a fossiliferous deposit 
containing oxide of iron, manganese, aluminum, plumbago and 
silica in such proportions that, in connection with the chemi- 
cals used, produce paints possessing greater elasticity, and 
which will not crack, peel or scale and are perfectly waterproof. 
The mineral is free from impurity and requires no purifying 
process, but needs only to be cleaned and dried before being 
crushed and ground for use. When applied to wood, Kotine 
renders it incapable of absorbing moisture, and this element of 
decay being absent, preservation is secured. There are many 
uses for this article, including the effectual protection of iron, 
steel or any other metal from the destructive influences of oxi- 
dation, and from the action of gases, vapor fumes, salt or fresh 
water, etc. Kotine has already found a ready sale and in the 
pamphlet which the manufacturers send out, they refer toa 
great many well-known firms and corporations which have 
been steady users of this article for some time. 

Kotine is manufactured by the Kotine Mfg. Co,C. R. R. 
Bldg., Liberty and West sts., New York, and the Western 
agents are Messrs. Fisher & Porter, 1025 Monadnock Block, 
Chicago. 





CONNELLSVILLE coke production increased from 108,701 
tons to 110,741 tons last week, but the shipments were 75 cars 
less than in the weex preceding, being 5,919 instead of 5,994. 
There were 11,219 ovens active and 6,294 idle, the active list 
showing a net vain of 194. Pittsburg shipments were more 
than in the week preceding, but those to Eastern and Western 
points fell off. Some contracts for furnace coke, involving 
deliveries some time ahead, have been made at goc. The sales 
at 80 or 85 cents have been small and for prompt shipment. 


THE Toledo Machine & Tool Co., Toledo, O., write us: 
“ The business outlook seems to be brightening up considera- 
bly, and we must say that we have been very fortunate in the 
past, as our factory has been run on full time right along, with 
the exception of four Saturdays during the month of August, 
1893, and we have managed to keep nearly our full force of 
hands employed on full time. We are now building some 
special machines for making steel chain, etc. 





ENGLISH AND AMERICAN WELDLESS CHAINS. 





In The Iron Trade Review of March 9, 1893, appeared an 
article descriptive of a weldless chain, invented by Mr. Ludwig 
Herman, of Cleveland. It was designed to obviate the objec- 
tions to the common welded chain, due to unsuitable material, 
poor welds, burned iron, unequal pitch, rapid wear, unstable 
shape, and in anchor chains, the stud and shackle. Strength 
was one of the chief points aimed at, high-grade steel being 
used. Each link consists of two straight side bars and two 
end pieces or yokes, each of the latter having a threaded 
cavity in which the screw ends of the side bars are secured. 

Recent issues of English iron trade journals call attention 
toa method of manufacturing weldless chain, which is em- 
ployed at the works of the Patent Weldless Chain Co., at Aston, 
Birmingham, Eng. The chain is made froma steel bar of 
cruciform section, and of the greatest length obtainable. This 
bar is put through a series of machines, in each of which 
pieces are punched out, so that after five operations the links 
are perfectly formed, but are still connected together at the 
point where the inner side of the bow of one link crosses that 
of the other. In fact the bar represents a rigid chain, but on 
being passed through another machine itcomes outa roughly- 
formed but perfect: chain with separated links. The chain 
then undergoes three more operations in which it is rectified, 
rounded, and finished ready for use. The process is a cold 
one, so that there is no deterioration of the metal by heating, 
the only heat applied being near the end of manufacture, when 
the chain is annealed in an oven for a short time. Owing to 
the limited length of the bars the chain has to be made in 
sections, and eventually coupled up by special links, which 
are made stronger than the chain itself. These chains are 
produced in various sizes, from 4 inch down to ,3, inch, 

The process is evidently an expensive one, in view of the 
numerous manipulations of the steel bar in the stamping out 
of the links and in the three finishing operations and the an- 
nealing that follow. Mr. Herman’s chain is to be made on a 
machine that not only stamps out the yokes and screws the 
side bars in place, but test® each link. The economies of 
manufacture we should judge to be on the side of the Ameri- 
can invention. 


Changes Contemplated by the Otis Steel Works. 


Important changes in the Otis Steel Co. plant in Cleveland 
are in contemplation. Mr. C. B. Holland, formerly manager 
of the well known works of Ebbw Vale, has just returned 
from a visit to the United States, during which he looked over 
the Otis works with a view to reconstruction. The London 
Iron and Coal Trades Review says: “ Mr. Holland does not 
give a good account of the business situation in the United 
States. The feeling there is not by any means buoyant, and 
shrewd business men are not sure that the worst is past. So 
far as the Otis Company is concerned, arrangements have been 
made, and are now pending, which will, it is hoped, place it 
on a sounder and more successful footing. The works did at 
one time an excellent business, and they only appear to have 
fallen away since they got into the hands of an English pro- 
prietary. But nearly all companies have been more or less in 
the dumps lately, so that the Otis is not a great exception.” 





THE summary of reports of inspectors of the Hartford Steam 
Boiler Inspection & Insurance Co., published in 7he Locomo- 
tive, shows that 163,328 boilers were examined in 1893. The 
whole number of defects reported was 122,893, of which 12,390 
were considered dangerous, The number condemned as un- 
safe was 597. Of dangerous defects, leakage around tubes was 
reported in 2,900 cases, defective rivets in 1,569. The next 
most numerous cause considered dangerous was incrustation 
and scale, of which 865 cases were reported. 


W. G. HYNDMAN & Co., well known for many years in the 
mantfacture of iron roofing in Cincinnati, became on Jan. 1 
the Hyndman Steel Roofing Co., and the business will be 
continued at the familiar stand 52.54 East Second st. They 
note some improvement in business since the opening of the 
year, and look for still further betterment. They have built 
up a good trade in their Jong business career, and gained a 
good reputation for their roofing. 


> 
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KENNEDY FIVE-WIRE NAIL MACHINE. 





At the World’s Fair last year an exhibit that attracteda 
great deal of attention from the nail trade was that shown by 
the Kennedy Wire Nail Machine Co., 903 Masonic Temple, 
Chicago. It wasin Machinery Hall and consisted of two of 
their five-wire nail machines. One of these was purchased by 
a Russian concern and shipped to Odessa. 

The machine is shown in the accompanying illustration. It 
effects a great saving over the old way in that it makes five 
nails at each revolution, instead of only one; thus making a 
great reduction in the cost of labor, as one man can attend to 
five of these five-nail machines as easily as he can to five of 
the one-nail machines. The machine is small, strong, com- 
pact and durable, and superiorin construction. Three sizes of 
machines make all sizes of nails. 

The five wires are all fed through one feeding device, and 
by one motion of the machine, and they are gripped by five 
pairs of dies, held in by one pair of holders, which are closed 
by aknuckle joint operated from acam on the shaft of the 
machine, giving a powerful grip and holding the wires very 
firm while being headed. The cutters consist of five pairs, 
adjustable independent of each other, but held firmly in one 





steel, and built by first class workmen. The makers have 
facilities for producing these machines in large quantities and 
as all parts are made in duplicate any repairs can be furnished 
promptly. They are constantly filling orders, and the 
machines are giving perfect satisfaction, as they save about 
three-fifths of the cost of making nails where the best single 
wire nail machine is used. 

Further information, circulars, etc., can be obtained of the 
manufacturers, as above. 





The Smoke Crusade in Chicago. 

The smoke inspector of the City of Chicago is making 
preparations for an energetic campaign this spring, against al! 
offenders. His first move will be made in the outlying dis- 
tricts, and he has already made arrangements with the owners 
of some of the new buildings in the World’s Fair district for a 
conference from which he hopes good results will come. He 
expects to induce these owners to abandon the use of soft 
coal, and to get them to use hard coal instead. It is the e x 
pectation too, that some means of co-operation will be adopted 
between the smoke and building departments of the city, 
whereby an ordinance can be got through the Council cloth- 
ing the Building Commissioner with authority to inspect all 





KENNEDY FIVE-WIRE NAIL, MACHINE. 


pair of holders that are operated by a slide, seen on one side 
of the machine, in connection with an eccentric, causing them 
to work positively, in both the forward and backward motions. 
When dull, these cutters can be taken out and replaced by 
new ones, not stopping the machine more than three minutes 
to make the change. The heading is done by a series of 
punches held in one holder, which works ina firm slide and 
is operated by a pitman from a crank on the shaft of the ma- 
chine. 

While this machine produces five nails at each revolution of 
the shaft, it has no more motions than amachine that produces 
but one nail at a revolution of the shaft. This permits the 
running of the machine at alow rate of speed, and there is, 
therefore, no heating of the working parts, and wear is re- 
duced. The small size weighs 1,500 pounds, and makes all 
sizes from six penny down to the smallest used, producing 
over goo nails per minute. 

The second size weighs about 3,600 pounds, and makes all 
sizes from six penny to twelve penny nails, producing 750 nails 
per minute. The largest size weighs about 8,o0co pounds, and 
makes all sizes from twelve penny to sixty penny, and 
produces 300 nails per minute. 

All the working parts of these machiues are made of forged 





power, light and heat plants, and enable him to compel the 
owners of new buildings to put in smoke consumers. There 
surely is an excellent field for work of this kind in Chicago, 
and while former smoke inspectors have done good work, 
there are still left many offenders against the smoke ordinance 
who should be brought to see the error of their ways. It is 
only by persistent and continued effort that the atmosphere of 
Chicago can be made clear. 





THE Prentiss Tool & Supply Co., 59 S. Canal street, Chicago, 
and 115 Liberty street, New York, have just issued a list of 
second-hand tools, which they claim is the largest of its kind 
ever sent out by a machinery house. It contains a large num- 
ber of engine lathes, hand or speed lathes, chucking and 
brass lathes, gang, sensitive and upright drills, planers, 
shapers, etc., and will be sent to anyone on application at 
either of their offices. 


THE Providence Steam Engine Co.,for whom Messrs. Fisher 
& Porter, 1025 Monadnock Block, Chicago, are Western agents, 
report that their factory is full of orders, and that they are 
running day and night with a full complement of men. 
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NEW SURFACE PLANING MACHINE. 





In the design of the machine herewith illustrated the makers 
have endeavored to meet the wants of pattern makers, etc., for 
a machine which will, with very little power, surface in a 
superior manner all kinds of hard and soft wood. It is 
regarded as one of the best machines for the money yet de- 
signed. Three sizes are made: to plane 16’, 20”, and 24” 
wide, and from 1-16’ to 6” thick. Pressure bars are fitted on 
each side of the cylinder for planing thin and short stuff, and 
also for producing a fine surface, whether on panel or cigar- 
box material. 

The frame is cast in one solid piece, securing great strength 
and solidity over the old way of bolting together. The 
cylinder is made of crucible steel, with lips to break the chip. 

The journals are of large diameter, and run in patent self- 
oiling bearings. The cylinder-boxes being cast to the side of 
the machine are rigid and strong, and not liable to vibration 
or disarrangement. The bed is raised or lowered by means 
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PUBLICATIONS RECEIVED. 





The depression in trade has not been without very credit- 
able contributions to catalogue literature. A model one in 
many respects is that of F. E. Reed & Co., Worcester, Mass., 
manufacturers of engine lathes, chucking la hes, screw-cutting 
foot lathes and hand lathes. Conforming to the standard 
recommended by the American Society of Mechanical Engi- 
neers, it is 6xg inches and the cover, being cloth-faced, insures 
its preservation. The first half of the book is devoted to the 
engine lathes of 12” to 30” swing, of which the company 
make a specialty and then in turn its screw cutting foot-lathes, 
hand and chucking lathes, The later pages are given up to 
planer chucks, countershafts, milling machines and lathe 
tools. 

The catalogue for 1894, issued by Berger Bros., of Phila- 
delphia, confirms the claim of that firm that theirs is the 
largest tinners’ hardware and roofers’ supply establishment in 
the United States.. Several hundred illustrations suffice to 
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NEW SURFACE PLANING MACHINE. 


of a crank and rod, conveniently located for the operator, 
connected by gears to raising screws, for adjusting the 
machine to different thicknesses of material. The bed is 
hung between gibs in the frame, by the adjustment of which 
all wear in it can be taken up. The cutter-head and feed-rolls 
being hung in the frame preserve the same relative position 
with the hed-plate, which is not always the case where the 
rolls and cylinders have independent adjustments. An index- 
gauge attached shows the thicknesses to be planed. 

The feeding rolls are large and strongly geared, and the 
first pair are heavily weighted. The platen is long, provided 
with friction-rolls, and all joints are planed and holes reamed. 

When the countershaft is placed at a distance of 7’ from the 
cylinder of the machine the following belting is required: 
One belt 17’ 4’ long, 5” wide, to drive the cylinder of 24” 
machine or 4” wide for the 20’’ and 16” machines; one feed- 
belt 16’ 3 long, 2” wide. A countershaft, hangers and pulleys, 
are furnished when wanted. J. A. Fay & Co., 286 to 306 W. 
Front st., Cincinnati, are the manufacturers. 





acquaint the reader with the manifold lines of supplies 
carried and emphasize the increasing number of devices that 
make work in these lines more effective. The Berger gutter- 
hanger is one of the most important of their patented articles, 
and the illustrations in this and other departments of the 
catalogue show how great advance has been made in building 
ornamentation and in the stability of roofers’ and tinners’ work. 

Mast, Crowell & Kirkpatrick, Springfield, O., send us their 
“People’s Atlas of the World for 1894”—a quarto of 125 pages, 
issued as double number 110 of their Farm and Fireside 
Library. It is filled with maps and illustrations, which are 
accompanied by copious text. 


Watson H. WyMaN, for several years carrying on business 
as a dealer in roofing and building papers at No. 4 Main st., 
Cincinnati, O., has removed to 104 Main st., east side, between 
3rd and 4th streets. 





J. B. THompson, Haughville, Ind., will build a brass foundry. 
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The Simplest, 





Correspondence Invited. - 


WE GUARANTEE 


The Best Designed, 
The Best Constructed, 


1POSITIVE PRESSURE BLOWER 


On the above basis, patronage is respectfully solicited by - 
The Commnersville EBlower Co... 
CONNERSVILLE, 
Manufacturers of a full line of Blowers, Gas Exhausters, Pumps, Etc. 
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The Most Durable, 
The Most Efficient, 
The Most Economical 
NOW ON 
THE MARKET. 


IND. 


Estimates Cheerfully Furnished, 





LAKE SHORE IRON WORKS, MARQUETTE, MICH., 
Manufacturers of MINING MACHINERY. 


MEAVY ROCK CRUSMERS FOR IRON ORE 


A SPECIALTY. 





THE GARDEN CITY SAND CO., Suite 1015 Security Bldg, CuHicaco, ILL. 





FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola poo Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 





ALL KINDS OF 
Eoundarvy Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 


The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trades: 

Jackson, Mich.—Harmon Mfg. Co. ; capital, $25,000; to man- 
ufacture and sell all kinds of machinery; incorporators: Mil- 
ford Harmon, Samuel B. Collins, Harvey C. Collins, Jackson, 
Mich. Address letters care of Harmon Mfg. Co., Jackson, 
Mich. 

Pottsville, Pa—The Light Cycle Co.; capital, $25,000; for the 
manufacture and sale of iron or steel or both, etc. ; incorpora- 
tors: Wm. I. Grubb, Wm. H. Reifsnyder, Jr., Milton P. Grubb, 
Pottstown, Pa. Address letters care of J. H. Maxwell, Potts- 
town, Pa. 

Allegheny, Pa.—The Seipp Mfg. Co.; capital $20,000; for man- 
ufacturing end selling of articles of commerce from iron or 
steel or both; incorporators: W. V. Taylor, H. C. Seipp, Wm. 
Dieckman, Allegheny City, Pa. Address letters care of W. V. 
Taylor, 349 Beaver ave., Allegheny, Pa. 

Louisville, O.—The Louisville Steam Pump Co.; capital, 
$25,000; for manufacturing, selling and dealing in steam 
pumps, etc.; incorporators: Frank Paquelet, Louis Rebillot, 
Stephen Paquelet, Frank Rebillot, A. F. Juillard. Address 
letters care of W. S. Earseman, Louisville, O. 

Ellwood, City, Pa.—Baker Forge Co. ; capital, $5,000 ; for the 
manufacture of iron or steel or both or of any other metal, 
etc.; incorporators: Jas. H. Baker, Allegheny, Pa, H. W. 
Bishop, Jr., Osborne, Pa, W. N. Martin, Pittsburg. Address 
letters care of Lyon, McKee & Sanderson, 118 Diamond st., 
Pittsburg, Pa. 

Chicago, Ill—Bower Machine Co.; capital, $40,000; for 
manufacturing, purchasing, selling and leasing articles of 
manufacture, instruments, electrical devices and machines, and 
owning, controlling and working of letters patent under such 
articles and machines; incorporators: Chas. O. Johnson, Fred- 
erick E. Taylor, Jno. F. Bower. Address letters care of Jno. F. 
Bower, 5127 Sherman st., Chicago, III. 





New Construction :— 


Paxton & Vierling, of Omaha, Neb., will spend $50,000 on a 
new foundry and on other improvements to their plant. 

The Peck, Stow & Wilcox Co., Southington, Conn., are con- 
sidering the erection of a malleable iron plant and a grey iron 
foundry. 





The Eagle Iron Works of Jacob May, Brooklyn, N. Y., will 
erect a three story brick building that will make the plant 
25 x 200 feet. 

The Putnam Foundry Co., of Putnam, Conn., expect to put 
up a new storehouse and pattern shop, their increasing busi- 
ness calling for more room. 

The contract has been let for erecting the new plant of the 
Litchfield Car Works, at Memphis, Tenn. The wheel foundry 
and soft foundry buildings are 80 x 250 feet. 

The Phoenix Iron Co., of Phoenixville, Pa., have the contract 
for the new machine shop of the Schenectady (N. Y.) Locomo- 
tive Works. It will be 368x8o feet and two stories high. 

The Janson Iron Co. are erecting a rolling mill at Columbia, 
Pa., which they expect to have in operation about April 1. 
The works will have two heating furnaces and two trains of 
rolis, one 12 and one 18 inch, and will have an estimated annual 
capacity of about 6,000 gross tons of bar iron and steel. The 
officers are Joseph Janson, president; Valentine Janson, 
secretary and treasurer, and Frank Janson, manager. 

The Berlin Iron Bridge Co., of East Berlin, Conn., are doing 
considerable iron bridge work at the present time. Among 
other contracts, they have 17 signal bridges for the Boston & 
Maine Railroad ; two bridges 200 ft. long for the town of Rox- 
bury, Conn. ; a bridge 4oo ft. long across the Connecticut river, 
at Stratford, N. H.; a bridge 350 ft. long at Turner, Me.; a 
bridge 200 ft. long at Houlton, Me., and a bridge 200 ft. long 
at Moosup, Conn. 

Within 30 days work will begin on a new sheet mill plant at 
Niles, O., in which R. G. Sykes, owner of the Sykes Iron & 
Steel Roofing Works, will have the principal interest. Mr. 
John Warner, Jr., who has been assistant superintendent of 
the Falcon Iron & Nail Co., will be associated with Mr. Sykes. 
A company will be formed with $100,000 capital. Seven acres 
of land, formerly the site of the Andrews Bros. & Co.’s mill, 
now at Haselton, have been purchased. Mr. Sykes’ proposi- 
tion to build two sheet mills, with all necessary appliances, 
and to employ 75 men within six months provided the 
Council of Niles would issue bonds to him in the sum of $10,- 
ooo, which he agreed to take at not less than par, has been ac- 
cepted. The output of the plant will be 4,000 tons of steel 
sheets a year, and this will be used for roofing purposes, the 
Sykes roofing plant at Niles and oneat Chicago being expected 
to consume nearly all the output of the mill. 





Fires and Accidents :— 

The repair shops of the Cleveland (O.) Electric Co. burned 
down March 21, with valuable machinery and a number of 
motors. The loss is $50,000, 
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MOUNT SAVAGE FIRE BRICK. 


UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


7 =<GOVERNMENT % STANDARD. ‘+ 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 





The First Manufactory of its Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 





FIRE BRICK... 


High Crade Fire Brick for Melting Furnaces, Heating Furnaces, Blast 


Furnaces, Cupola Lining, 


And all purposes for which Fire Brick are used. A Specialty made of High Grade Fire Brick. All Shapes. 
GROUND CLAY IN BULK OR SACKS. SEND FOR LIST OF SHAPES. 


The American Fire Brick & 


MINERAL POINT, OHIO. 





Additions, Enlargements, Removals, Etc.:— 

The plans long in contemplation by the Cramps at Phil- 
adelphia for the extension of their mammoth shipyards have 
been contingent upon the action of the Philadelphia Councils 
making changes in a number of highways in Kensington and 
vicinity. These were designed chiefly to permit the Cramps 
to secure more territory so as to make the additions. At a 
meeting last week, the surveys committee of Councils decided 
to report in favor of the improvement and there is little doubt 
that the action of Councils will sanction it. 





General Industrial Notes :-— 

Puddling is being done at the Clinton mill, Pittsburg, by 
colored men for $3.25 a ton. 

The South Milwaukee Land Co. is considering an offer to 
locate a large iron foundry there. 

The Reeves Iron Co., Canal Dover, O., have closed down 
their sheet mills to replace the bed plate. 

Puddlers employed at the Benwood Iron Works of the 
Wheeling Steel & Iron Co. have agreed to accept $4. 

Marshaltown, Ia. Iron Works have started up with 500 
hands. A Philadelphia syndicate succeeds the receiver. 

Peddlers at the Cohoes, N. Y., Rolling Mill have returned to 
work at $3 a ton. The firm gives helpers 10 cents a ton extra. 

The output of the Pennsylvania Steel Co.’s Steelton, Pa., 
plant reached high water mark for ’94 in the third week in 
March. 

The Cleveland Twist Drill Co. have just furnished the cele- 
brated U. S. Cruiser “Columbia” with a full complement of 
twist drills and tools. 

The blast furnace of the Junction Irov Co., Mingo Junction, 
O., is again in operation. The plate mills and cut nail factory 
will work up orders on hand. 

The iron roof for the new car barn for the Colonial Electric 
Street Railway Co., of Kingston, N. Y., will be furnished by 
the Berlin Iron Bridge Co., of East Berlin, Conn. 

No. 1 stack of the Carrie Furnace Co., at Rankin Station, Pa., 
has been put in operation, after being completely remodeled 
and rebuilt. It is 18% feet bosh and go feet high. 

The Phoenix Iron Works, Cleveland, are well filled up with 
orders, and for the first time in the history of the works a 
double force is employed and night work is being done. 

The Birmingham (Ala.) Rolling Mill Co.’s plant has resumed 
after an eight months’ shut down. The mill is now rolling 
billets and slabs into bars, plates and light-section rails. 


When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. 


Clay Co., 











The Dunbar, Pa., furnace is now turning out 200 tons of 
metal per day, and doing better work than it has done for 
years. The common laborers are being paid to cents an hour. 

The Canonsburg (Pa.) Iron & Steel Mill Co. fired up last 
week for the manufacture of terne plate, and will eventually 
dip bright tin. The factory will have a capacity of 72 boxes a 
day. 

The Crowley Car Coupler Co. recently organized at Youngs- 
town, O., have received an offer from the citizens of Struthers, 
O., to erect a plant for the manufacture of couplers at that 
place. 

The Lake Shore & Michigan Southern Railroad Co. will con- 
solidate their shops for the building of locomotives, coaches 
and freight cars under one roof, as soon as a location has been 
decided upon. 

At Harrisburg, in the case of Jones & Laughlin, Ltd, of 
Pittsburg, who appealed against a tax on capital stock, Judge 
Simonton ordered that the firm pay the Commonwealth $1,400 
in addition to taxes already paid. 

The Sebastian-May Co., of Sidney, O., have considerably en- 
larged their capacity by recent changes. Late shipments in- 
clude a lathe to China; seven to Pilacencia, Spain; one to 
Buenos Ayres, and one to London. 

McIntosh, Hemphill & Co., Pittsburg, have the contract for 
the new 28-inch blooming mill for which ground has been 
broken at the Homestead Steel Works, and for a 38-inch bloom- 
ing mill at Duquesne and a 42x60 engine. 

At the Indiana Iron Co.’s plant at Muncie, Ind., no puddling 
is being done. The 8-inch and 10-inch mills are operating and 
six scrap furnaces and four swarth furnaces make an output of 
about 70,000 pounds per turn. Steel billets are worked in the 
guide and 10-inch mills. 

The Vulcan Iron Co., Ltd., New Castle, Pa., manufacturers of 
rolling mill machinery, have added a boring mill and a large 
sized draw head shaper made by the Morton Mfg. Co., of 
Muskegon, Mich., and some new wood working tools have also 
been placed in their pattern shop. 

The Altoona Mfg. Co., of Altoona, Pa., manufacturers of en- 
gines, report to their Western agents, Messrs. Fisher & Porter, 
1025 Monadnock Block, Chicago, that they have lately received 
a number of large orders which will necessitate their running 
full single turn in order to keep pace with them. 

Duluth papers state that James E. York, of the Ironton 
Structural Steel Co., has been in New York figuring on a con- 
tract to be let by the Manhattan Elevated Railway for another 
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system of tracks. These call for beams 30 inches wide and the 
Ironton Structural Steel Co.’s mills are the only ones equipped 
for such a contract. 

The Lodge & Davis Machine Tool Co., of Cincinnati, are 
building for the Card Electric Motor & Dynamo Co., of the 
same city, one of their large standard engine lathes to be 
driven by electricity. The motor will be placed in the head- 
stock taking the place of the usual cone pulley, and attached 
direct to the live spindle. 

The Valentine Iron Co., of Bellefonte, Pa., whose “‘ Nittany ”’ 
pig, from ores mined at their own banks, is well known 
among foundrymen, will blow in their furnace April 2. It has 
been idle since Aug. 23. They express the belief that the 
market for No. 1 foundry pig has reached bottom and that the 
trade is ready to buy at fair living prices, in moderate quanti- 
ties. 

Messrs. Fisher & Porter, 1025 Monaduock Block, Chicago, 
have just secured the contract to supply two 75h. p. M. 4 
Green engines, for which they are Western agents, for the Le- 
land Hotel in Chicago, and have several other contracts of a 
similar nature nearly closed. They also have a contract to 
furnish Kotine, the new material for painting iron, for the new 
Lincoln Park bridge in Chicago, recently erected by the Pitts- 
burg Bridge Co. 

Within the next few weeks the Chicago office of Warren 
Webster & Co., manufacturers of feed water heaters and puri- 
fiers will be removed from its present location, No. 2 Canal st., 
to room 1502 Monadnock Block, where larger and better quar- 
ters have been secured. Mr. Wn1. D. Pickels, manager of the 
Chicago office of this company, reports business as being very 
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much improved, and states that he has recently closed some 
large orders for his company. 





Rates to California Greatly Reduced. 

The Mid-winter Fair at San Francisco and the numerous 
other attractions at the Wonderland beyond the Rocky Moun- 
tains can be enjoyed by persons of limited means as the 
Round Trip Rate has again been materially reduced via Penn- 
sylvania Tines. Passengers can select any of the several 
routes from Chicago and St. Louis, and the return limit is 
ample for a satisfactory sojourn. For details, apply to F. Van 
Dusen, Chief Assistant General Passenger Agent, Pittsburg, 
Penna. 


THE P.,C.,C. & St. L., or Pan Handle route, is a favorite one 
from Pittsburg to Columbus and Cincinnati, giving at the lat- 
ter city excellent connections for Southern and Western 
points. Thetrain leaving Pittsburg at 10:25 p. M. lands the 
traveler in Cincinnati early the following morning. 
service which is in contemplation, between New Castle, Pa., 
and Newcomerstown, O., using the Cleveland & Marietta be- 
tween Canal Dover and Newcomerstown, the Pennsylvania Co. 
propose to shorten by 50 miles the route between Buffalo and 
Columbus and Cincinnati. 


By a new 


Mr. W. E. JANES, Chicago agent of the Ames Iron Works 
of Oswego, N. Y., with office at 18 S. Canal st., reports a great 
improvement in trade in the past few weeks. Mr. Janes has 
recently secured for his company several good sized orders for 
engines and boilers. 
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YOU WANT TO KNOW ALL ABOUT 
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tHE VERY BEST FURNACE '™ tHe 


WORLD ror any STEAM BOILER 

Send fi er *THuz trated Dearilat iv 6 Fauaphlet 
on MECHANICAL STOKERS "** 
THE BRIGATMAN STOKER @, 


CLEVELAND OHIO. 





The pers ae Center 
of Chicago. 


Chicago Heights La Land Association, | Clevelan 


135 Washington St., 


Main Floor Chamber of Commerce Bldg., 
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d Stamping & 


We press, cut, stamp and draw all kinds of sheet metal into all kinds of 
shapes, and make all kinds of 


| Send us a sample or drawing of what you want stamped or blanked, or what 


Tool Co. 





and PRESSES. 
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will find trade sticking to him 
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“THE IRON TRADE REVIEW” 


is an increasingly valuable medium through 
which to sell equipment to machine shops 
and foundries. | 





Splice Bar Punch. 


——THE— 


Long & Allstatter Co, 


HAMILTON, O., U. S.A. 


Manufacturers of Belt, Steam and Elec- 


trically driven 


/ POWER PUNCHES and SHEARS, 


for all kinds of Boiler, Tank and Struct- 
ural Iron Work, Rolling Mills, Locomotive 
Shops, Car and Wagon Shops, Plow Shops, 


1 etc. Send for Catalogue. 
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Bucyrus Steam Shovel & Dredge Co., 


—-MAKERS OF — 


In Five Sizes for Railroad and Con- 
tract Work, Brick Yards, Stone Quar- 
! ries, Stripping and Handling Iron 
= Ore, Coal, Ktc. 
| Of All Types and Sizes; for All Pur- 
: poses; Elevator, Dipper, Clam Shell, 
Suction. ean Machines for Spe- 
=f cial Work 
BOTH HAND AND STEAM. CA- 
PACITIES 10 TO 35 TONS. 
WITH EITHER DROP OR STEAM 
HAMMERS, 


SOUTH MILWAUKEE, WIS., or BUCYRUS, OHIO, 
























“Tittle Giant” Excavat ve 
The é Giant” Excavator. VULCAN IRON WORKS CO., TOLEDO, 0., U.S.A. 
WEIGHT 20 TONS. 5 to MANUFACTURERS OF 
CAPACITY 1,600 CUBIC YARDS PER DAY. v Dredges and Excavators. 
£8 Write for suena ltioes, and De- 
é* RAILRUAD CASTING 8. 
ae (_i- me . 2m . - 
4 eee 
= S 
¥ bo , 
Fry : 
233 
bof a 
| 2a a There is no Steam Shovel on the market so well adapted to handling Iron 

= Cre as our “Giant.” We guarantee 2 soo tons iu 10 hvurs. 








WE ARE MANUFACTURERS OF THE MORRIS PATENT 


Ball Pulverizer ana Rock Breaker 


on newjand advanced princ _ almost entirely ELIMINATING 
FRICTION in applying power and REDUCING WEAR AND TEAR to a frac- 
tion of that of other machines for same class of work. Will produce 
finished product, either wet or dry, to any degree of fineness. Re- 
quires less power and costs less than any other machine of same 
capacity, and has no equal in the market. 


Effective. Compact. Durable. 


One machine, costing $1,000, using 8 H. P., will pulverize 24 tons 
per day to 4o mesh and finer and a corresponding quantity to any de- 
gree of fineness. For full particulars and prices, call on or address 


_ THE AMERICAN MINING & MILLING MACHINERY CO. 


{ 29 EuclidZAve., CLEVELAND, 0. 280 Caxton Bik,, CHICAGO, ILL 




















FROM | TO 40,000 POUNDS WEICHT. M. ALLEN, President. 
Of Open Mearth, Chester or Bessemer Steel. WM. B. FRANKLIN, Vice-President. 
isda Solid. F. B. ALLEN, Second Vice-President. 
True to Pattern. und. : J. B. PIERCE, Secretarv and Treas. 
GEARING OF ALL KINDS, CRANK SHAFTS, KNUCKLES FOR CAR 





COUPLERS. 
Cross-Heads, Rockers, Piston Heads, etc., for Locomotives. 


Steel Castings of every Description 
ome yon STEEL CASTINGS CO., 
CHESTER, Soa. } 407 LIBRARY STREET. en PHILADELPHIA, PA 
THE LANE & BODLEY CO. 


CINCINNATI, OHIO. 


& 
ng " es. BURWELL & BRIGGS, General Agents, 208 Su- 


perior Street, Cleveland, oO. 


C. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 


ALL SIZES. |, E. WOLCOTT, Special Agent, 96 4th Avenue, 


Si d c d Pittsburgh, Pa. 
om impie an ompound. SUMEDIEE DOM 


Shafting, Hangers, Pulleys, |THE IRON TRADE REVIEW. 


Belt Elevators, Saw Mills. $3.00 Per Year. 
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—FOR— 


Tools, Drills, Dies, etc. 


Manufactory, SHEFFIELD, ENGLAND. 





Established over a Century ago. 
CHIEF AMERICAN OFFICE, o1 JOHN ST., NEW YORK. 


WM. JESSOP & SONS, Limited. “ee 
«“ Medal—World’s Columbian Exposition, 1893.’ 
All sizes carried in stock by The W. Bingham Co., Cleveland, Ohio. 


CRUCIBLE STEEL CASTINGS 


WEY 2 


Why send your PATTERNS EAST and wait FOUR WEEKS for your CASTINGS when 


you can get 


SOLID STEEL CASTINGS 


at home PROMPTLY. 


ANSWER THE KING & ANDREWS CO., 


218 N. UNION ST., CHICACO, ILL. 


BICKFORD :ORILL & TOCL CO., 


35 Pine St., Cincinnati, O. 


BUILDERS OF 


UPRIGHT, RADIAL, UNIVERSAL 
RADIAL, MULTIPLE, 
DRILLS. 

BORING AND TURNING MILLS. 


BARNES’ BARNES’ WATER EMERY TOOL 
| GRINDER 


a t 

il ht Drill | Has no pumps, 
| no valves. No 
_ | piping required 
Complete line ranging | to supply it with 
from our New Friction wen r. Praca 
: : reads . 
Disk Drill, for light work, Simplest sid hecon 

to 42-inch Back Geared 


0 , struction, most 
VY Self Feed Drill. efficient in oper- | 


























‘ation. Send for ~aiy (im Co 
Send for Catalogue and | Catalogue and 7 — 
= Prices. | Prices. 


19] Ruby St. Rockford, lll, 


Patented Dec. 27, 1892. 


IT HAS QUALITIES THAT 
ARE UNDISPUTED. 


Rapid, Active, Prompt. 


One movement in and out, one 
turn of the hand and the 
work is secured. 


The Capital Machine Tool Co., ausurn, N.Y. 


ECOND HAND. FOR SALE. 
a Prentiss Standard Engine Lathe, Second-Hand Machinery 


CES 


compound rest, power cross feed and — FOR — 
taper attachment. Machine Shops 

24°x10' Empire Engine Lathe, compound Foundiine, 
rest. 


Boiler Shops, 
Wood Shops. 
If your wish to BUY or SELL, address 


W. H. ROBERTSON, 


54-60 8S. Canal St., CHICAGO, ILL. 


WANTED. 


After April rst, situation as travelling 
salesman, in the pig iron, machinery or farm 
implement trade. Am practical foundry- 
man. Would accept foundry foremanship 

Address B, care of Carrier No. 1, 
Salem, QO. 


11” Empire Shaper, two tables. — 

No. 3 and 4 spindle Garvin Gang Drill. 

No. 2 Cincinnati Milling Machine. 

No. | Prentiss Hand Miller with arm. 

36” Stevens Pulley Lathe, two tools. 

60” Niles Pulley Boring Machine. 

114” Pratt, Whitney Bolt Cutter. 

30x30x8’ Pease Planer. 

36x36x12’ Pease Planer. 

Send for complete list of second-hand tools. 


A full line of new tools, including lathes, 
planers, milling machines, presses, drills, 
shapers, etc. Send for list. 


PRENTISS TOOL & SUPPLY CO., 


59 S. Canal St., Chicago. 
115 Liberty St, New York. 








SUBSCRIBE FOR 


THE IRON TRADE REVIEW. 


$3.00 Per Year. 





TRADE REVIEW. 
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TRUCKS. 
TUMBLERS. 


WHITING’S IMPROVED 


Car Wheel Foundry Plant. 


Write for Circulars. 


DETROIT FOUNDRY 
EQUIPMENT CO., 


Detroit, Mich. 
702 Temple Court, CHICAGO. 
New York Office, 182 Front st. 


FOR SALE? 


ae ° Sone Mfg. Co. back geared screw cutting 
e 


13x6 Pratt & Whitney back geared screw cutting 
lathe with taper attachment. 
aaa — & Morse back geared screw cutting 
e 














athe. 
12x6 Prentice Bros. back geared screw cutting lathe. 
19x8 back geared lathe. 
18x8 chain feed back geared lathe. 
12x65 Hendry Speed lathe and chuck. 
36-in. boring mill. 
Upright slotter. 
26-Ib. Hotchkiss cushioned power hammer. 
Space drilling machine. 
Bevel = with counter shaft. 
10-in. indexed planer chuck (steel jaws). 
Colt’s disc rotary engine. 


The CHICAGO LAUNDRY MACHINE CO., 


32 W. Washington St., CHICAGO. 


SPECIAL BARGAIN LIST OF MACHINERY, 
BOTH NEW AND SECOND-HAND, NOW 
AT OUR WORKS AT CHICAGO HEIGHTS. 

MINING MACHINERY : 

One Blake crusher, size of opening 9”x15”, 

especially adapted for crushing Macadam, 
ores, etc. Good as new, $300.00 
One flat screen 3’x6’ for screening Macadam, 25.00 
Two new improved Blake Crushers 7’x10”, 260.00 


each 
325.00 





One set new Cornish rolis 20” dia., 10” 
face, all complete, 

One Heald & Cisco Centrifugal pump 8” 
suction, 6” discharge, second-hand but 
excellent condition, 

30 set light car or truck wheels and axles 
3’ gauge, flanged wheels 9” dia., 2” face, 
axles 144” dia., with box for axles, all 
new andin good condition, each 

ENCINES: 

Two new first-class heavy horizontal slide 
valve engines, cylinders 12x16”, each 
One horizontal slide valve engine, cylinder 

7”x12” second-hand, first-class condi- 


75.00 


3.50 


350.00 


tion, 125.00 

One 8”x12” horizontal Erie City Iron Works 
center-crank engine, second-hand but 
in good condition,complete with governor 

MISCELLANEOUS: 

One screw cutting lathe, 22” swing, 8’ bed, 
second-hand, 

One Sturtevant exhaust fan No. 21, suc- 
tion pipe 16” dia., second-hand, 

One Sturtevant pressure blower No. 4, with 
38’ of 12” pipe made of No. 14 iron for 
same,also elbow 8’ radius. second-hand, 

Two Root pressure blowers No. %, second- 
hand, each 

Eight 34” steel shells 12’ long, 6’ 6” out- 
side dia., each with oval dome 22”x30”x 
24”. They are just as good as new.!Price 1c per Ib. 

Address for further particulars regarding above 

machinery. 


WALBURN-SWENSON CO., 


944 Monadnock Block, Chicago. 
TINNERS’ HARDWARE 


BERGER BROS. and ROOFERS’ SUPPLIES. 


160,00 


126.00 
50.00 


60.00 
25.00 


















The best Eave Trough Hangers and Pipe 
Fasteners on earth. Berger’s Long Eave Gutter, 
Pipe Hooks and Fasteners of every description. 
Also Ridging, Crestings, Finials, Registers and 
Ventilators. Don’t buy until you have our price. 
Samples and catalogue free. 


237 Arch St., PHILADELPHIA, PA. 
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Analytical Chemists — 
Robert W. Hunt & Co., Chicago, Ill. 


Anti-Friction Metal— 
Magnolia Anti-Friction Metal Co., New York. 


Automatic Hose Valve+— 
Buffalo Fire Equipment Co., Buffalo, N. Y. 


Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 


Barrows— 
The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Belt Elevators— 
Lane & Bodley Co., Cincinnati, O. 
Blacksmith and Carriage supplies— 
Weber & Co., Cincinnati, O. ; 
G. B. Schulte Sons Co., Cincinnati, O. 
Blowers— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Connersville Blower Co., Connersville, Ind. 
Buffalo Forge Co., Buffalo, N. Y. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
The Brownell & Co., Dayton, O. 
Cc. P. Adams, 807 Cuyahoga Bldg., Cleveland, O. 
3. Freeman & Sons Mfg. Co., Racine, Wis. 
Armstrong Bros., Springfield, O. 
The J. C. McNeil Co., Akron, O. 


Rolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
toring and Tarning Mills— 
Bickford Drill & Tool Co., Cincinnati, O. 
H. Bickford, Lakeport, N. Y. 
Brass Founders— 
The Lunkenheimer Co., Cincinnati, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Chemists— 
Robert W. Hunt & Co., Chicago, III. 
Chilled and Sand Rolls— 
The Lioyd-Booth Co., Youngstown, O. 
Wm. Tod & Co., Youngstown, O. 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 
F. J. & H. R. Pool, Cleveland, O. 
Consulting Engineers— 
Robt. W. Hunt Co., Chicago, Ill. 
Richard A Parker, Marquette, Mich. 
Artificial Gas Engineering Co., Pittsburg, Pa. 
Cosmetic— 
Stevenson Bros. & Co., Philadelphia, Pa. 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Detroit Foundry Equipment Co., Detroit, Mich. 
Vulcan Iron Works Co., Toledo, O. 
Cupolas— 
Detroit Foundry Equipment Co., Detroit, Mich. 
Greiner Economical Cupola Co., Chicago, I11. 
Dies— 
Toledo Machine & Tool Co., Toledo, O. 
Cleveland Stamping & Tool Co , Cleveland, O. 
Drill Presses— 
A. P. Quint, Hartford. Conn. 
Prentiss Tool & Supply Co., Chicago, I11. 
Bickford Drill & Tool Co., Cincinnati, O. 
Foos Mfg. Co., Springfield, O. 
W.F & John Barnes Co., Rockford, Ill. 
W. H. Robertson, Chicago, III. 
Hill, Clarke & Co., Chicago, Ill. 
Prop Forgings— 
The Billings & Spencer Co., Hartford, Conn. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Kjectors— 
James Jenks, Detroit, Mich. 
tlevators— 
Lane & Bodley Co., Cincinnati, O. 
Linery Wheel Machinery— 
J Wendell Cole. M. E., Columbus, O., or Chi- 
cago, Ill. 
hmery and Corandum Wheels— 
J. Wendell Cole, Columbus and Chicago. 
Acme Safety Emery Wheel Co., Detroit, Mich. 
Eave Troughs and Conductors— 
Berger Mfg. Co.. Canton. O. 
Berger Bros., Philadelphia, Pa. 
Engravers and Electrotypers— 
: ee Electrotype & Engraving Co., Cleve- 
and. 


Union Electrotype Foundry, Cleveland. 
EKnyines (Gas)— 

Otto Gas Engine Works, Philadelphia, Pa. 

Van Dusen Gas Engine Co.. Cincinnati, O 

Weber Gas & Gasoline Engine Co., Kansas City, 
Mo. 

Hicks Gas Eng’ne Co., Cleveland, O. 


Engineers’ Specialties— 
James Jenks, Detroit, Mich. 


| 





Engines (Steam)— 
Wm. Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
Lane & Bodley Co., Cincinnati, O. 
L. Spence & Son, Martins Ferry, O. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
Wells Engine Co., New York City. 
The Brownell & Co., Dayton, O. 
Armstrong Bros., Springfield, O. 
Engineers and Contracters— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Richard A. Parker, Marquette, Mich. 
Artificial Gas Engineering Co., Pittsburg, Pa. 
Exhaust Heads— 
W.C. Lyman, Chicago, I11. 
Explosives— 
Hercules Powder Co., Cleveland. 
Fans-- 
Connersville Blower Co , Connersville, Ind. 
Buffalo Forge Co., Buffalo, N. Y. 
Files, Makers of— 
KE. K. Morris & Co., Cincinnati, O. 
Arcade File Works, Anderson, Ind. 
Fire Brick and Clay— 
J. Downerd & Son Co., Zanesville, O. 
J. V. Rose, Sharon, Pa. 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, Ill. 
Geo. H. Anderson & Co., Pittsburg, Pa. 
Westmoreland Fire Brick Co., Pittsburg, Pa. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Fire Equipment— 
Buffalo Fire Equipment Co., Buffalo, N. Y. 
Foot and Power Lathes— 
Prentiss Tool & Supply Co., Chicago, Il. 
W. F. & John Barnes Co., Rockford, I11. 
W. H. Robertson, Chicago, II1. 
Hill, Clarke & Co., Chicago, Il. 
Foundries— 
Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
The Lloyd-Booth Co., Youngstown, O. 
Taylor & Boggis Foundry Co., Cleveland, O. 
Lake Shore Iron Works, Marquette, Mich. 
Wm. Tod & Co., Youngstown, O. : 
S. Freeman & Sons Mfg. Co., Racine, Wis. 
Foundry Supplies— 
J. Downerd & Co., Zanesville, O. 
Garden City Sand Co., Chicago, Ill. , 
Detroit Foundry Equipment Co., Detroit, Mich. 
Greiner Economical Cupola Co., Chicago, I11. 
Anti-Chill Core Compound Co., Peoria, II]. - 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Forgings— 
Cleveland City Forge & Iron Co., Cleveland. 
Fuel Oil Burners— 
John R. Armstrong Co., Chicago, Il. 
Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
American Fire Brick & Clay Co., Mineral Point, 
Ohio. 
Friction Cluteh Pulleys— 
J. H. & D. Lake Co.. Massillon, O. 
Galvanizers— 
H. H. Hodell, Cleveland. 
Grindstones— 
E. K. Morris & Co., Cincinnati, O. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Mangers, Pulleys and Shafting— 
Lane & Bodley Co., Cincinnati, O. 
J. H. & D. Lake Co, Massillon, O. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O. 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
ileavy Hari ware— 
E. K. Morris & Co., Cincinnati, O. 
Hoisting Engines— 
Lake Shore Iron Works, Marquette, Mich. 
Vulcan Iron Works Co , Toledo, O. 
Insurance Companies— 
Hartford Steam Boiler |. & |. Co., Hartford, Ct. 
Injector.— 
Eagle Lubricator Co., Cleveland, O. 
James Jenks, Detroit, Mich. 
Luvestments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Geo. Pemberton, New York. 
iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 
Berger Bros., Philadelphia, Pa. 
fron Nails and Steel— 
Weber & Co., Cincinnati, O, 
G. B. Schulte Sons Co., Cincinnati, O. 
Geo. H, Sibell & Co., Chicago, Il. 














Iron and Steel Wire— 
Trenton Iron Co., Trenton, N. J. 
Iron Ore, Bar and Pig Iron— 


Oglebay, Norton & Co., Cleveland. 

J. H. Outhwaite & Co., Cleveland. 

Condit-Fuller Co., Cleveland. 

EK. C. Pope, Cleveland. 

Geo. H. Sibell & Co., Chicago, Il. 
Iron Working Tools— 

John Adt & Son, New Haven, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 

Cleveland Twist Drill Co., Cleveland, O. 

Cleveland Stamping & Tool Co., Cleveland, O. 

Cincinnati Milling Machine Co., Cincinnati, O 

Prentiss Tool & Supply Co., Chicago, Ill. 

A. P. Quint, Hartford, Conn. 

‘Toledo Machine & Tool Co., Toledo, O. 

W. F. & John Barnes Co., Rockford, I11. 

H. Bickford, Lakeport, N. Y. 

W. H. Robertson, Chicago, Il. 

Hill, Clarke & Co., Chicago, I11. 

The Billings & Spencer Co., Hartford, Conn. 
Ladles— 

Detroit Foundry Equipment Co., Detroit, Mich. 
Land Companies— 

Chicago Heights Land Association, Chicago, III. 
Lathes— 

Prentiss Tool & Supply Co., Chicago, Il. 

Bickford Drill & Tool Co., Cincinnati, O. 

W. F. & John Barnes (o., Rockford, III. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, Il. 
Laundry Machinery— 

Chicago Laundry Machine Co., Chicago, II. 
Link Belting— 


The Jeffrey Mfg. Co., Columbus, O. 


ws 


| Machinists’ Tools and Supplies— 


Cincinnati Milling Machine Co., Cincinnati, O 
Prentiss Tool & Supply Co., Chicago, I11. 
Bickford Drill & Tool Co., Cincinnati, O 

W. F. & John Barnes Co., Rockford, I11. 

H. Bickford, Lakeport, N. Y. 

W. H. Robertson, Chicago, I11. 

Hill, Clarke & Co., Chicago, I11. 


Machine Screws— 
Illinois Screw Co., Chicago, Ill. 
Machine Shops— 


Toledo Machine & Tool Co., Toledo, O. 

Harn, Ow & Co., Beaver Falls, Pa. 
Mining Machinery— j 

Lake Shore Iron Works, Marquette, Mich. * 

Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. ? 

Vulcan Iron Works Co., Toledo, O. 

American Mining & Machinery Co., Cleveland. 


Moulding Sand— 


Garden City Sand Co., Chicago, Ill. 
J. Downerd & Son Co., Zanesville, O. 


Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Prentiss Tool & Supply Co., Chicago, Il. 
W. H. Robertson, Chicago, Ill. 
Hill, Clarke & Co., Chicago, Ill. 
Mines and Mining Stock— 
Frank R. Biedler, Baltimore, Md. 


Mining Engineers— 

Richard A. Parker, Marquette, Mich. 
Oil Tanks— 

The J. C. McNeil Co., Akron, O. 
Ore Crushers— 


Lake Shore Iron Works, Marquette, Mich. 
American Mining & Machinery Co., Cleveland. 
Vaint— 
Iron Clad Paint Co., Cleveland 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Berger Bros., Philadelphia. Pa. 
Perforated sheet Metal— j 
Harrington & King Perforating Co., Chicago, 11 
Aitchison Perforated Metal Co., Chicago. ‘ 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Plambers’ and Gas Fitters’ Supplies— 
Berger Bros., Philadelphia, Pa. 
rowder— 
Hercules Powder Co., Cleveland. 
Power Plants— 
Weston Engine Co., Painted Post, N. Y. 
Vresses.— 


Toledo Machine & Tool Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 


Planers— 

Prentiss Tool & Supply Co., Chicago, I11. 

Bickford Drill & Tool Co., Cincinnati, O. 

W. H. Robertson, Chicago, Il. 

Hill, Clarke & Co., Chicago, II]. 
Portable Forges— 

Foos Mfg. Co., Springfield, O. 

Buffalo Forge Co., Buffalo, N. Y. 
Portable Engines and Boilers— 

Armstrong Bros., Springfield, O. 
Pulleys— 

Lane & Bodley Co., Cincinnati, O. 

J. H. & D. Lake Co., Massillon, O. 
Power Hammers— 

W. H. Robertson, Chicago, Il. 
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’ Pulverizing Machinery— 
Lake Shore Iron Works, Marquette, Mich. 
American Mining & Milling Machinery Co., 


— Cleveland, O. 


Pumps (Steam)— 


EK. H. Jones & Co., Cleveland. 
' Brightman Stoker Co., Cleveland, 0. 


Radial Drills— 

Bickford Drill & Tool Co., Cincinnati, O. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Rock Breakers— 


Lake Shore Iron Works, Marquette, Mich. 
American Mining & Machinery Co., Cleveland. 


Rolling Mill Machinery— 
The Lloyd-Booth Co., Youngstown, O. 
Roofing (felt)— 


Berger Bros., Philadelphia, Pa. 
Consolidated Roofing Works, Columbus, O. 


Rust Preventative— 

Stevenson Bros. & Co., Philadelphia, Pa. 
Sand and Chill Rolls— 

The Lloyd-Booth Co., Youngstown, O. 
saws— 

Peter Gerlach & Co., Cleveland. 
Screws— 

Illinois Screw Co., Chicago, I1l. 
Schools— 

Correspondence School of Mechanics, Scranton, 
Pa. 
Second-Hand Machinery— 
Prentiss Tool & Supply Co., Chicago, Ill. 
Hill, Clarke & Co., Chicago, I11. 


W. H. Robertson, Chicago, Il. 
Chicago Laundry Machine Co., Chicago, Il. 


Steam Boiler Inspectors — 
Hartford Steam Boiler Inspection & Insuranc 
Co., Hartford, Conn. 
Smokeless F urnaces— 
Brightman Stoker Co., Cleveland, O. 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland. 
Berger Bros., Philadelphia, Pa. 
Steam Shovels and Dredges— 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 
Vulcan Iron Works Co., Toledo, O, 
Scrap Iron & Steel— 
Klein & Cohn, Cincinnati, O. 
Stand Pipes— 
The J. C. McNeil Co., Akron, O. 
Steel— 
Wm. Jessop & Sons, Ltd. New York, N.Y. 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland. 
James Murdock, Jr., Cincinnati, O. 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 
Wm. Jessop & Sons, Ltd., New York, N. Y. 
King & Andrew Co., Chicago, II1. 


Stokers— 
Brightman Stoker Co., Cleveland, O. 
Special Machinery— 


Toledo Machine & Tool Co., Toledo, O. 
- Cleveland Stamping & Tool Co., Cleveland, O. 
Smoke Consumer— 

Brightman Stoker Co., Cleveland, O. 





| Tumblers— 


| Vises— 


| Washers— 


| Water, Gas and Steam Pipe— 


| 


| Well Drilling Machinery— 


| 
| 


| Wire Machinery— 


| Wood-Working Machinery— 


| Wire Rope— 


| Terms Easy. 
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Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland. 
Screens for Coal, Ore Ete— 

Hendrick Mfg. Co Ltd., Carbondale, Pa. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 

S. Freeman & Sons Mfg. Co., Racine, Wis. 
Tinners’ Hardware— 

Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youngstown, O 
Tool steel— 

Wm. Jessop & Sons, Ltd., New York, N. Y. 
Tramways— 

Trenton Iron Co., Trenton, N. J. 
Trucks— 

Detroit Foundry Equipment Co., Detroit, Mich. 


Detroit Foundry Equipment Co., Detroit, Mich 
Turret Drills— 
A. P. Quint, Hartford, Conn. 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland. 
Valves— 
The Lunkenheimer Co., Cincinnati, O. 
Berger Bros., Philadelphia, Pa. 
Vaive Gears— 
Geo. Marshall, Fremont, Neb. 


Capital Machine Tool Co., Auburn, N. Y. 
Ventilating Fans— 
E. H. Jones & Co., Cleveland. 


Brightman Stoker Co., Cleveland, O. 
Milton Mfg. Co., Milton, Pa. 


Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati O. 


Williams Bros., Ithaca, N. Y. 
Wheelbarrows— 

Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Wire Fence Ratchets— 

J. Stauffer, Dayton, O. 


Trenton Iron Co., Trenton, N. J. 


John Adt & Son, New Haven, Conn. 


J. A. Fay & Egan Co., Cincinnati, O. 


NOW is the time to INVEST in 


SOUTHERN TIMBER- 
MINERAL LANDS, 


Before prices advance. All kinds of mines | 
for sale. 

E. C. ROBERTSON, 

CINCINNATI, O. 

















Titles Perfect | 


ZI 


Investigate the 
“Lunken” Renewable 
Seat Gate Vaive. 


A revelation in the 
valve industry. 
Simple, Strong, Com- 

pact, Durable, Low- 
Priced. 
Its adoption saves 


Time, Labor, Money. 

First-class and war- 
ranted. 

3’ and larger with balanced disk, suitable 
for heavy pressure. 

Specify and order from your dealer, or 
send for circulars and prices. 


THE LUNKENHEIMER Co., 
S. A. 


CINCINNATI, O., U. 








Jleveland Union Station. 


ennsylvania |,ines. 


Foot of Bank Street. 


OFFICES at Station, Euclid Av., Woodland 
Av., and Weddell House corner. 

['HROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. + Daily, except Sunday. 

ROM CLEVELAND TO 


Pittsburgh and Bellaire 
Pittsburgh, Bellaire and East... 
Philadelphia and New York.. 
Baltimore and Washington 
Alliance and Pittsburgh 











CicheT 


LEAVE ARRIVE 


Levpebene.ens + 7.45 am 11.55 am 
712.45 pm ¢ 6.25 pm 
* 1.40 pm "11.15 am 
* 1.40 pm *I1.15 am 


* 1.40 pm *11.15 am 










Ravenna aud Alliance................f 3.25 pm ¢ 950am 
Hudson and Ravenna...............% 5 .0 pm * 8.25 am 
Philadelphia and New York.....*11.10 pm * 5.25 am 
Baltimore and Washington..... *I11.10 pm * 5.25 am 
Alliance and Pittsburgh........... *II.10 pm * 5.25 am 


Mt. Vernon and Pan-Handle Route. 





FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% 8.4c am * 5.25 pm 
Akron, Columbus & Zanesvilleti2.45 am *11.55 pm 
Akron and Columbus................% %.40 pm *5.25 pm 
| Akron and Orrville...................f 3.25 pm + 9.50 am 
| Columbus and Cincinnati ........* 8.00 pm * 7.00am 
Depot foot of So. Water St. 


City Office 143 Superior St. 








oo ke BERS Se 


Akron & Canton *6:40 P M| “7:10 AM 
Akron, Canton & Valley Jctn..|*Io:10 AM *3:15 P M 


| Valley Jctn. & Way Stations..| {6:40 P M| 7:10 AM 





Akron, Canton & Chicago....... | *8:00 AM “6:30 P M 
Wooster and Garrett 73:00 P M'TI1:00 AM 
WRN verncessirincccccesstsss Paes “6:30 P M 


Akron, Canton & Marietta.....| {3:00 P M fII:00 AM 
Steubenv ile, Wheeling, Wash-| 
ington, D. C,, and Baltimore...| 


+3:00 P M/fII:00 AM 
{Daily except Sunday. *Daily. Pullman’s Pal- 


| ace Vestibule Compartment Sleeping cars between 


Cleveland and Chicago. 
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HICKS GAS and GASOLINE ENGINES. 


an ro and bs best and the 
as and Gasoline Engine 6f the | 

future. By its chabert we | IRON ORE. 
get double the power from the | 
same number of parts and 
weight as are used in the ordi- 
nary gas engines, thus enabling 
us to reduce the price to com- 
pete with steam engines, and as 
much better than the ordinary 
gas engine as the Corliss steam 
engine is better than the com- 
mon slide valve of 20 years ago. 
Two to one hundred H. P. 
both vertical and Horizontal. 








Write for Catalogue. 


COMPANY, 








HICKS GAS ENGINE 


CLEVELAND, OMIO. 
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Sykes Iron Roofing Co.. 














posh te » an BUR acrepntninnscuinane oveenscoreneount Taylor & Boggis Foundry Co SSE SEE oe ap aes I 
F paren oe ees biesdaedy ey ae Tod, Wm. & Co. enter ae 
s g Mfg. Co., John R........ pesesoue 

Artificial Gas Engineering Co.............s.000.ssseeee 2 Toledo Machine & Tool Co... « 27 

ee ee eee ee ris 
eerie Sag icin er a Mining Co. ee: ee seas 17 
PBerWer BHOB.....cccccosssesesccee Onseseeee “ 16 
merece Mfg. Co... Upson Nut Co... 26 
Bickford Drill & Tool.Co. Van Duzen Gas Engine Co.. TR RATT ed 
I Ac. onishutdiitocce scons a iibiasdicne Abatksicincdcccccssoncosensess 18 
Biedler, ye el P Walburn-Swenson Co wo 
Billings S Spencer COQ... .....cccecccseeeeseserseerececeser Weber Gas & Gasoline Engine Co.....sccc-.0.0- “ 
Brightman Stoker CO........++ssvwsesereseeers ceil athena csassidnsesenenateoresassesnsaxasine 27 
*Brownell & Co., The Westmoreland Fire Brick C0.......... cccccssesesseseeees 23 
Bucyrus Steam Shovel & Dredge Co... Weston Engine Co... AEE TERRE AE eae I 
Buffalo Forge CO.......0-..-sesseseereeeeeseeees A ca ctatcnieanin 28 








Cady Mfg. Co,...... ...e0e seseensesserens ceene sense 


aout Mech esnog Gore 1 PRRRORATED SHEET METALS 
OF EVERY DESCRIPTION, 
FOR SCREENING PURPOSES. 


Chicago Heights Land Association.................-.++ 17 
Chicago Laundry PERSIE. C0. ...cercceces conestpscccece 19 
*Cincinnati Milling Machine Co.. , 

Cleveland City Forge & Iron Co... 
Cleveland Rolling Mill Co...........ssssseseseerrserees 
Cleveland Stamping & Tool Co..........:ss+-+++ aot 
Cleveland Twist Drill Co.............. 
Cleveland & Buffalo Transit Co..... 















Connersville Blower Co...............ccsccsrccseseseveeeese 
Consolidated Roofing Works................. 
Correspondence School of Mechanics.... 
Detroit Foundry Equipment Co. .....scecscsereseeeee 19 
Dixon, Jos. Crucible Co..........cssssssesessreessessssrenes 24 
Downerd & Son Di, ND Pecpriccscsosccscovspsesesccasedene 27 


Eclipse Electrotype & Baring C Co. 
Empire Paint & Roofing Co.. 


Fay & ag Co.,J.A 
Fleharty, J & Co.......... 
*Foos Mig oo. peeineeinpercsevee 
*Freeman & Sons Mfg. Co 
Garden City Samd Co...........ssseserees ptosvcasccuseeccsece 15 
Gerlach, Peter & Co...............secscereeseeees 

Greiner Economical Cupola Co,..........000ses08 ereeee 
Harrington & King Perforating Co ove 
Hartford Steam Boiler Insp, & Ins. Co 
*Hendrick Mfg. Co., Ltd 





SS ieelsconemeameemees BL ar MFG. CO., Ltd., 


Hicks Gas Engine Co.. 
Hill, Clarke Co........... 


CARBONDALE, PA. 





Hunt & Co., Robert W... 


Illinois Screw Co............ 
iron Clad Paint Co.......... 
Jeffrey Mfg. Co... 
Jenks, James... a 
Jessop & Sons, Ltd., ha 
Jones, E. H. & Co.. 





TION PRICE ON 
THE 


A SPECIAL COMBINA- 


Kilbourne & Sacebe Mfg. Co., “The. — eapenisipenn 2 : * 
King & Andrews Co., The..........sss0esceeeeeeeeeeses 19 oi [a if By] OW 









Lake Co., J. H. & D.....ccs.ccscrsssrsseerssesscsees 88 
*Lake Shore Irom Works...........c000..0.00+0++ sae 
Lane & Bodley Co., = wt 
Lloyd Booth Co... .ccccsssesessenees sereeees oe a0 


Lyman, W. C.......cceersersecsessseseseoneereenersrs sees 





Magnolia Anti-Friction Metal Co............... bate 
Marshall, GO0.........cccccreeeseeecereeseres ote .» 28 
McNeil Co., J. C...... F 25 
Milton Mfg. “yy: aL easaren . 28 
Murdock, Jr., JaS...creeceeceeeeseeeee 28 
+Oak Hill pire Brick =< _ ii icinescevsenseecncesinn _ 

Oglebay, Norton & Co... nies one senvnntonoveeil 26 
Otto Gas Engine Co................ ae = 


Outhwaite, J. H. & Co............+ 


FOR ONE YEAR, 


in connection with 


Lon & Allatatter ©0.seernnonn aime a West’s Molder’s Text-Book, 


Bolland’s Iron Founder, 


Bolland’s Iron Founder 
Supplement 


or any of the popular 


magazines. 


IRON AND STEEL MARKETS. 





(On Lake Erie docks.] 


I No. 1 Specular, Bessemer............s:0seseees 3.00@ 3.35 


| 

















| No. 1 Bessemer hematite... 2.75@ 3.00 
| Hematites No. 1 non-Bessemer.............00 2.25@ 2.50 
| Nor. Specular, non-Bessemer............... 2.50@ 3.00 
Pic IRON. 
CLEVELAND (f. 0. b. cars): 
Br cekas ochcabcsuns dadeieiandsataseeresodas $10 40@$10 60 
No. 1 Strong Found ry...........06 eee IT 25@ 1175 
No. 2 Strong Foundry.................. +++ 10 25@ 10 75 
No. 1 Grey Forge, red short...... «+ 9 75@ 00 00 
No. 2 Gray Forge, neutral...... +» 950@ 00 00 
No. 1 American Scotch........0.0. «++ IL 65@ 1200 
No. 2 American Scotch...............0.000++ 11 00@ 11 50 
Lake Superior Charcoal........cce cecceees 14 00@ 15 00 
PITTSBURG : 
No.1 Foundry.............. uohalaphs Weipcawavees $11 25@$11 75 
REO: DB FORME Parvccsesse0ssies sscsctccsscsseeseseee 10 50@ I1 00 
Grey Forge. .....0.0csssssossseresessceecseerserees 950@ 960 
White and Mottled... «+ 900@ 9 25 
Warm Blast Charcoal... +++ 1800@ 19 00 
Cold Blast Charcoal .......ccccossssssesssosore 22 00@ 26 00 


MOB OOMIET wis csccccvescsesce, soccees coonccccevescosses 10 50@ 00 00 


CuHIcaGo (reported by our representative:) 
Lake Superior Charcoal............ccseesee $15 0o@$15 50 
Local Coke Foundry No. 1.....c00......000 11 75@ 12 25 
Local Coke Foundry No. 2......00.....0000. IT 25@ 11 75 


Local Coke Foundry No. 3 cccccccceseeseees 11 00@ I1 50 
Local Scotch Foundry No. t..... +» 1200@ 1250 
Local Scotch Foundry No. 2..... eee I1 75@ 12 25 
Local Scotch Foundry No. 3..... - 11 25@ 1175 


Southern Coke No. 1........0008 cence «+ IL 75@ 12 00 
Southern Coke No. 2...........sssse000 «se I1 00@ II 25 
Southern Coke No. . edoaseeooonsoneenesneseseses 10 75@ 11 00 
Southern No. 1 Soft.. snscenesews IE CRED 1% 25 
Southern No. 2 Soft... + 1075@ 11 00 
Southern Silveries No. 1... 12 50 
Southern Silveries No. 2...... ss II 75 
Southern Gray aa Setakuanees cosets .. 10 00@ 10 25 
Jackson Co. Silveries...........ccccccsssesseree 15 00@ 16 00 
Ohio Silveries No. 1....... 14 50 
Ohio Silveries No. 2........ 13 00 
Ohio Strong Softeners... 13 00@ 1 
Alabama Car Wheel............. . 1825@ 1 16. 60 
Southern Charcoal No. 1..............sceee0 15 50@ 16 00 
Southern Charcoal No. 2.............0ss0000 15 00o@ 15 50 
CINCINNATI ( ya by Rogers, Brown & Co.) 
Southern Coke No. 1, Foundry............ $11 Co@$11 25 
Southern Coke No. 2 and No. 1 Soft... 10 00@ 10 25 
Hanging Rock Coke, No 1........00cs0000 12 50@ 13 00 
Hanging Rock Charcoal No.1, Fdy..... 16 00@ 17 00 
Tennessee Charcoal NO 1.......:..cc0eceeees 14 00@ 14 50 
Jackson County Stone Coal No 1......... 14 50@ 16 00 
Southern Coke, Grey Forge.......... « 950@ 975 


a > MRE cnseenas pss 
Standard Alabama Car Wheel... 
Tennessee am 
Lake Superior ? OF paaeenaide ier’ 16 50@ 17 00 


BUFFALO (reported by Rogers, Brown & Co.) 
Mahoning and Shenango Valley, 











strong, No. 1 FOundry.........sseee $12 00 
Mahoning and Shenango Valley, 

strong, NO. 2 FOUNCTY.....ssssseenes II 50 
Ohio Softener NO. Locsscsesssscessseeesseseeee 12 00 
Ohio Softener No. 2...........00..0000 oy 1275 
Jackson Co. Silvery, No. ‘ » 17 00 
Jackson Co. Silvery No. 2.. 16 00 
Lake Superior Charcoal. ° 1475 
Tennessee Charcoal............csscseeees a 15 50 
Southern Softener No. 1 wr 12 25 
Alabama Car Wheel.................0000 i ® 1750 
Hanging Rock Charcoal......... ........... 18 50 

LOUISVILLE (reported by Geo. H. Hull & Co.) 
Southern Coke No. 1 Foundry............ $11 50@$12 00 
Southern Coke No. 2 Foundry ss 9 50@ 1000 
Southern Coke No. 3 Foundry............ 900@ 9 25 
Grey FOrge....ccscssesssreseersessessesers «. 875@ 900 
RIED isvcdareskpeerise sackoctorvesecsinanese coseee Il 75@ 12 25 
Southern Charcoal No. 1 Foundry..... 13 00@ 14 00 
Sa We eR ciinaiscudsesebeaasers :arvccceiass bonee canbee 15 50@ 1600 

ST. Louis (reported by Rogers, Brown & Mea- 
cham): 
Southern Coke NO 1.0... .cc00:ceceeeseeeeeees $11 50@$11 75 
SOMERS T COMS TIO. 2..ccc0crecscccescccces cocoee 10 50@ 1075 
Southern Coke No. 3.... .. i0 25@ 1050 
Southern Grey Forge......... 10 00@ 10 25 







Southern Charcoal No. 1.......sesessreees 15 50@ 16 00 


Missouri Charcoal No. I.......sescesssereeeees 12 00@ 12 50 
Ohio Softeners. ...........+00+ -. 14 50@ 1500 
Lake Superior.. «+. 16 50@ 17 00 
Southern............ 17 00@ 17 50 
Connellsville Co 450 


OLD RAILS AND SCRAP METAL. 
[Prices paid by mills.] 
, Gross Tons 


Rae MOONE DUNNO 0.5: cs echnkeeis sacenedieis canvass ibpeasesceseee 
Old steel rails we 





NO. 1 R. R. Wrought SCTAP.......ccreesesenereeeneereres $10 00 
Peis 5 WROTE DOI vias cnchephéntonccicsoseateseseneccee 9 50 
NO. 1 Machine Cast SCTAP....c.cccccccccccveccccesesceseee 8 50 
I MN icin ac tbdtsnenieisoeessosenpapedesohenginbes coosee 15 50 
I asd ca dicsenesch eutadileniios conoee 8 00 
Wrought turnings (free from cast)................ 7 00 
CE Te it rsiss paicsecsbaives oi 
Uncut wrought iron boilers 
Steel boiler plates.............csccrccccsssecsessee 
SPEND WUE. caccosinbanabsineseveceessnsoecstescctee 
Pipes and flues (clean)......... 
MRE DU crnccninncsinaiesecsensesces 
Hoop ae band rose biidatnson 
Sheet iro cncousbe 













Wrought éritiings.. 
Malleable irom................0008 nhéetpisceoune iss '_asdiek 
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rank P. Cad aa Pa. ind Be Sup’ 
Geo. H. Bow er, Sec’y and 


THE CADY MFC. CO. 


283 W. River St., CLEVELAND, 0. 


ie 


THE IRON 


“hawer Preaues, 


“Dies, 
Drop Hammers, Punches and 
Shears, Special Machinery, 


Wire Cutters and Straighteners. 





JA. PAY &C0. 


286 to 306 W. Front St., 


CINCINNATI, OHIO, 
U.S.A. 


WOOD-CUTTING 


MACHINERY 
FOR ANY PURPOSE. 





MAKERS, INTRODUCERS AND ORIGINATORS. 
PATTERN AND FLASK MAKING 
MACHINERY, ETC., SUPPLIED. 


The latest and most advanced ideas for 
fast, perfect and reliable productions. 





NO. 2 VARIETY WOOD-WORKER. 


The infinite variety of work performed 
by this machine has given it the position 
as the most useful one in existence for 
the working of wood. It is simply invalu- 
able, for it is capable of almost every 
operation known to the art. 

THE LONG LINE OF AWARDS, FROM 1851 DOWN TO 
THE ‘‘GRAND PRIX” AT PARIS, 1889, HAS BEEN 
ADDED TO BY THE CAPTURE OF THE ‘“‘ GRAND 


HONORS’’ AT THE WORLD’S FAIR, CHICAGO, 1893. 





E 








fom FP go” x85 Gort aes 





LBM 


HILL) : 
“HUUTNTATCATNL IH}. +S 


RFORAT 
METALS 


OF ALL K/NOS FOR 


MILLING MINING AND |S 
AGRICULTURAL MACHINERY, 


LARGE AMO VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


THE ROBERT AITCHISON. 







ns an?” 5A ep 






alz 








H. LEITCH, Pres JOHN C. 


LEITCH, SEc. AND GENL. MAN. 


JOHN A. WILSON, TREAS 





PITTSBURG, PA. 





Horse : Mule Shoes 


SHEETS, BARS, SLABS AND BILLETS. 
Light Sheets for TINNING AND PERFORATING a Specialty. 


Geo. H. Sibell & Co., 614-218 La Salle St., Chicago. 





ORDER DIRECT FROM THE 


IRONCLAD PAINT CO. tron ciad Paint co. 


Factory, 756 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


CLEVELAND, OHIO. 


IRON CLAD 





rede Merk Patent 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 

° Ground in Oil 

USED BY NEARLY ALI THE 
RAILROADS. 


TRADE REVIEW. 
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STRUCTURAL MATERIAL. 


Beams and Channels (f. 0. b. mill).........1.200@1.30¢ 


pectic cevihnccethatiestnnedconccconccebenssiies 1.2§C@I.35¢ 
ED Adc nk iipasacie din codiibabavessectoossssacoubuese 1.35C@1.45¢ 
NINE HI ORNs shdntinccncaenacddene bas detorntoencaseb eos 1.25¢ 
SPOUT BRIE ten cokes <scoccccarncceabiinaeccsomessesininaiais 1.35¢ 


MERCHANT IRON AND STEEL. 


{I,ist prices out of store.] 


Flat Bar. 
B56 00.4 By BG CO F 2D Mivcsiccocrscccccessscavinsccnsisccdeces 1 60 
Ce BS OF Bi WS. BIO cecevcssevcedeccnstinss hin’ vdceasbanass I 65 
SOE WO Oe SIR SO BO vs cccevsssansacbansiobocanssunsanabs 1 80 
1M & 1% Dy H tO HH UMC... cccccccesseccesneesenees I 65 
Me TR Ee GE. eee I 70 
$6; Ho, Fos DY FH CO Fh AMi.r......ccccccccscsccesescoscovceees 1 80 
Round and Square, 
Oe ids <nsceissagheheanexsosecbaionccvvtitiadineensiaaiem 
2 to 2% inch......... ie 


7% to 3% —- 
to 4 inc 

Hh to 4% inch...... 
BE OOS Be iiccscnisvacasaneunniedtisttuacocianoscbcccensuscophers 





MRED SUN ccisitacieduptubiiirinsaivesenestamnpsgecntcarees 1 80 
2 to ¥% inch...... 





Half Oval and Half Round. 
CBE DO: 9 BOs thtsedieeses cascccnsntnnscediinmnsbnthacecscevceess 
% to1% inch 
% to¥ inch..... 





Heavy Band. 
1% to 6 by 4 and 5-16 inch 








1 to1% by ¥ and 5-16 inch.... 
Y%to % by & and 5-16 inch 
4 to % by ¥ and 5-16 inch 

Hoop Iron. 

















I 7-16 to 4, NO. 13, 14, 15 AMA 16.........ccccccccceseceeees 2 15 
1 7-16 to 2, No. 17, 18 and 19 ( 
EF DGG 6G) S, Feely Mice es cdc vticssicvesédnncsckhjatheblinat bie oevcas 
PUG OO By eee Bien eciargosveticcscstevencaiaresseceseceseests 
Poke ee eee 

1% to 1%, No. 13, 14 and 15 

156 60: 896, MO. 26): 87-ANGE: UB. serccccssseosscowscisiartsaiesek 2 25 
1% to 1%, No 19 and 20........ I ae ey ON 2 30 
MENS TEs DE vc ssciles dhcdinsss Pooinnes spuds ovsietbintesedare 2 40 
Fai ee Sets BED DO vsadslenteuedenchsindssnccevecttcncsonces +2 50 
15-16 and 1 inch, No. 13, 14 and 165......... we2 25 
15§-16'and 1 inch, No. 16, 17 and 18.......6...cccccceesee 2 30 
15-16 and 1 inch, No. 19 and 20......... nesngsiel ae 
15-16 and 1 inch, No, 21....... . doprabasisbcesseadll SD 
$5 SB GIG. TG, BOO ince enecnescdibcnnsonwactainsanenttl 2 60 
Fai -AO. BB, RG GMO VS athens cascctedesivecsuctevodteccsttbecit 2 40 
ag as: Mi BF UNE BOs ccncrinnmtisasedthlasevéderssetvectnangse 0 
PORES ROP MNGE: OD: cccoscannsvidaentuhadendessmonseataccedionial 2 60 
iin Mis Mlbs chessvecduibcdnoorguataveanes codtinsibiiediiis ccscues.,, 2 70 
Fig, WO Min adtsnsensseansds: dudscinccseptvcegees sheseoscestanstqnuben 8 
13-16, No. 13, 14 and 15 

13-16, No. 16, 17 and 18 

13-16, NO. 19 ANA 20........00000 

SEND. NG s Bi iccess sococesevecneess 

SOD, Bis Bi cticcsecs veces stscees 


4, No. 13, 14 and 15 
¥%, No. 16, 17 and 18 


Oh 5 BUC. 3G MME BOsccsecccsdasccvesece 
ig BOG BM knseedtjaenlenasocnta doseage 
Meg RUOs, BP. cccscet tanvacerorssherias 
SONG, BU BS, EE GING BS bss cnccscntectisccbsabnncdicses ott OS 
11-16, No. 16, 17 and 18........ w2 9G 
11-16, NO. 19 ANA 20........0000 ++03 00 
PEMD, BOON, Bi ase cccnccctnnvciutec dccssecerenssvseiplabcestiolasledien 3 10 
SRARG, I PRs kicccngnaccndngdopesadigeeusagen<sehiabeliliieosiwcec de 3 20 
BEA“DG IN Ois BB sa pactissccsctesbotceeeesicessdecccashapedbancceseoaaeds 3 30 
%, TUAZRR RIE Ecc ccocvchcareenoresssdictin se 2 90 
Pity: LOO. Tey EF BIE 1D... ccccccscosccsesesceceuhabocieliniinannin 3 00 
¥%, No. 19 PE TI LONE IN MN Sah 3 10 
Wiig POWs AE cecnaiscncocnecy, aesesescanebesiercecaliievesibodsesidea 3 20 
iy DED DB sande Gade sdah cigs 00:0 csistnencosiseevetibbicsecscesencccoed 3 30 
Dy BUOY Ui acadepeiccne ds ectesccccatsbictineevecedantbisttcibicineaatl 3 40 
ee ee”. eae Ee: 3 10 
g-16, No. 16, 17 and 18.... +3 20 
Ni Bi, WE Sl xe ncusvustqnndaedentnpuubtenstnidassemdngsiaia e's 3 30 
~~ oy wood 40 
9-16, No - essa beh anal Ceadaell obehhdaut Sighs icovs tose gccan” 3 50 
9-16) NO. 23.00s.csccocsceccosenestsvccetessseecensestitlies cones ceniocd 3 60 
7-16 and w inch, NO. £4;'34 @D0 18 .icsecceesces- 0... 3 30 
7-16 and % inch, No. 16, 17 AN 18..00.0.....ceseeee0e3 4O 
7-16 and % inch, NO. 19 ANG 20,.....c0000cesseceeserseed 50 
7-16 and % inch, NO. 21..........004 3 60 
7-16 and % inch, No. 22............ 3 70 
7-16 and ¥% inch, No. 23........++.- 1.3 80 
OE 0GSES; £4 BIE Whsiscccrcsccarcee,. eiatinoossibbica 3 80 
Bly 80s Fy FF OBS Ci icdintess tesa cio. 3 90 
Pei, L6O. DUE BO vivactein csc éscccscnadiditietdiecbonnccediiad 4 00 
DG OO A Bi scseddencesssvinspetnesesseadieesablbnaiaitieeesseceaads 4 30 
He, NO. 22.......sccccsssorereseseccsesennsrerrseecererccossccoccceenes 4 40 
Wiig WO: Biss vectthvvossnorcaniocentbcipiptiitaidaldastitmatiossues 455 


Light Band. 
1% to 6 by \% to 3-16 inch.... 


1% to 6 by Nos..11 and 12 
1 to 1% by % to 3-16 inch 
1 to 1% by Nos. 11 and 12 
%and 13-16 by % to 3-16 inch 
% and 13-16 by Nos. 11 and 12 
¥% and 11-16 by % to 3-16 INCH... ceccceccccccesseee 
¥, and 11-16 by Nos. 11 and 12.. 
% and 9-16 by &% to 3-16 inch.. 
and 9-16 by Nos. 11 and 12... 
by % to 3-16 inch.........2....... 
Me, WE IUCR. BE RIE BS i ccccshisueiciTeiustitas dvictaabastioniss 


Wagon Box fron. 








h em beveled edge, by Nos. og ke 2 10 
%irch 13 and 14 2 20 
% inch, st fe ie an, ee ac 2 25 
¥% inch, * me mS (9S OGieoaod 2 45 
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THE ADAMS 

























cleaning and repairs. Furnishes perfectly dry steam. Occupies | 
little ground space. Economical in first cost. Send for complete 
circulars giving list of users and testimonials, one of which is 
printed below. 


The Falcon Tin Plate & Sheet Co., i 
NIL&s, O., Aug. 18, 1893. 
Chas. P. Adams, Esq. 

Dear Sir: The three boilers of 225 H. P. each which you furnished us | 
are working in every way satisfactory. We consider them as good steamers | 
as any we have ever us Up to the present time have spent nothing on | 
them for repairs. Very respectfully, 

THE FALCON TIN PLATE & SHEET Co., 
By Warner Arms, Pres’t. | 


Cc. FP. ADAMS, 
807 The Cuyahoga, - CLEVELAND. 


*°CYCLONE - 
PORTABLE FORGES 


Adjustable Legs, Detachable Lever. 


Run Lightest, Make Strongest Blast & Last Longest. 
ALL DESIRABLE STYLES AND SIZES. 
Sold by Hardware and Machinery Dealers ~ ig lk a 
Send for Catalogue of these and 


SS Hand & Power Blower, Blacksmith Drill Presses,&c, 
THE FOOS MFC.CO.SPRINCFIELD,OHIO. 


FUEL OIL BURNERS. Wai, 


My ctROMW e 
J. R. Armstrong’s System of Burning Gi |) % 
NF CHICHIGO. 2 






















= 8 
} 
| 
| 
‘ 













Crude Petroleum 
WHY IT IS THE BEST. 


Send for Catalogue. 


JOHN R. ARMSTONG COMPANY, 


35 West Monroe St., Chicago, Ill. 
DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Crease 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphiet | 
will be sent Free of Charge. | 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 














Gtamp before a blast. | Fragments after a blast 


A STRONGEST and SAFEST EXPLOSIVE 


Hnown to the Arts. 


14 \ = POWDER, FUSE, CAPS, 
a2 Electric Mining ‘Goods, 





=BROULmS, AED ALL TOOLS FOR STUMP BLASTING, 
ANNI HERCULES POWDER COMPANY 
J 
ANNIHILATOR 710 Cuyahoga Bidg., Cleveland, 0. 


J. W. WILLARD, Manager. 





WATER TUBE BOILER. 


This Boiler is absolutely safe from explosion. Gives as much | 
steam from the waste heat as any boiler made. Easy of access for | 7 
| FANE ss... coe ecceerees.corcvesovsessccecessesepsees cee 


| Ioo to 104 in. wide.. 
| 104 to 106 in. wide. 


No. 25 26 





“Inu 8 
anon 


Fire Box 3 
Above includes plates 90 inches wide. 

i EG ic ciicosidcctiebiccsaventnesdonecoenn ¥% 

96 to 100 in. wide... 





American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. bbs. 







|1 to2in, inclusive beau ...08 
9-16 to % in. 08% 
7-16 to % and 23 to 3 7 





2 to 9-16 in. wide by 2 to % thick...........ccseececccseeeees 8 
Bessemer and O. H. Steel. 
Machinery....... disk camihbiavaukeoeintcenest base price, 2 10 
bias inbistordikasbisvecaphiontsoncumpeyeence 2 25 
IE Ms ois dedasedsts dn tbecacccpersébepbesee = 2 50 
I MED ccadlcsandsdpednciroccscnsnesaueioess es 2 50 
I biiiccdadiibsininnibiontieebessumiereontese ne 2 35 
Cutter Shoes, tapered and bent...... 6 275 


| Hope Ut inked batbatehksnisns uibbbvcrtseibbehoadscsenkecnnun 
obson's “ Best”’ mone 
Zs “Choice” 


Burden Boiler Rivets. 


%, %, 11-16 and X inches diameter.................... 
Bridge %, %, 11-16 and X inch diam.... 








MACHINERY SUPPLY MARKET. 





Anvils. 
American... pe 
a eiriaiks<stedasccicscbansrscivecsenseibuaiadaiianiaeees 
i. . ee dis 40 
Blacksmiths {aek’s SSE: dis 50&10 
INE rin sacnsiedpsthte ges cantseinsitnciinnds dis 40@40&10 
BEMRIED cisese sncnseuivevetesrevnigsestnbonsvectigsvocbiese dis 40&10@50 
Belting. 
Boston Belting Co.’ Ph ctccccescevessocnntenes dis 70 
TB iscc drtsnevevccesceecsssel dis 60&5 
“7 oe 5, et Re? dis 55 
Cleveland Rubber Co. extra standard...... dis 60&10 
NE II sosonsctnnotninspacsnnintnscciesoreien dis 45 
Shultz Raw Hide Leather Belting, single.,.....dis 4o 
Munson’s Short Lap Single Leather.............. dis 45 
Munson’s Short Lap Double and Light 
PE SEED adic iissbassvcssepsscstbietcsbieocsssbiind dis 50 
Shultz Raw Hide Leather Belting, Double 
Esteves svescossieseqsossaecscesececsiinnnd dis 40 
Standard, OAK tanMed........00..00ccscscscsesscseces dis 50&10 
Alexander Brothers’ pure oak tanned............ dis 45 


Blowers and Exhausters. 


B. F. Sturtevant’s. 
Boston Blower Co..,. 




















da neitadictaernadbiecihegelctvadsaneSiveseuescodteted i 
Chucks. 
Cushman’ s 4 Jaw Independent......... dis 45 
Combination........ .dis 40 
- Geared Scroll. dis 30 
= 2 Jaw Brass W dis 30 
2 Ve ee .---is 35 
Wescott's Scroll Combination dis 33% 
Independent ........ --is 40 
“ig Little Giant Dri «Gis 30 
Horton's Universal..... .-.Gis 40 
+ 0 0 EE ae dis 45 
Whiton’s Independent................ccccsceceseeeseneees dis 45 
National Combination...............s.scccseesesessesees i 
Sweetland i 
Almond Drill a 
Morse dis 15 
Skinner’s Combination Lathe.................. dis 40&10 
me Independent Lathe..............00+ dis 40&10 
“9 Univertal Lathe......ccscccccosercesees dis 40810 
" ena verclethapdhedy dideaibesises todhotndocipens is 20 
Cutters and Reamers. 
I skin niictousvnterdestighetsenentee sébscersetensed dis 10@15 
Pratt & Whitney........ dis 10@15 
Standard dis 10@15 
Morse........ dis 15 
Brown & Sharpe, Milling Cutters dis 15 
Gear Cutters........ dis 15 
Crowbars. 

RE so ended can sudedeneh cabestie cdibvad dedbsecsessesccces B 3% 
Oy UE BIR iaiiatancorssavancosénavietnssceensees Bilb 3 
Drill and Drill Sockets. 

DRUG TOTRR Is icsdelstccde Mitta sosnsacincccccesvesoscersed dis 50&10 


Morse Taper and Straight Shank to 1%”..dis 50&10 
Morse Taper and Straight Shank Larger 


i ia ices edindssiididadekascncenediovavensiiad dis 25 
RUE so ceshosnassccsnsocccnssnsensuveeonmessesepisind dis 25 
Standard Twist Drills eidilicsSecscsounsens Gane dis SS@ss&s 
NN FF 2s tS pesensencenecocspieaisanes dis 55@55&5 

Emery. 


No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, FF. 


Cee 4%c 5 ¢ 2%c 
CES BP WD.....00...0.00c000e 4%C 5kec 2%c 
ee 5c 5%ec 3 ¢ 
10 I cans, 10 in case......6 c 6%ec 5c 
1o cans less than to..10 c Io c 7%C 


~ eA  CREES Rees a 


pe 
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FRANK 


(PRINCIPAL) 


Baltimore Offices, 
Equitable Building, 


R. BIEDLER, 


New York Offices 


(BRANCH) 


Welles Building, 
18 Broadway. 


MINING MINERAL AND TIMBER LANDS. 


Municipal Bonds, 


Farm and City Mortgages, 


Short Time Paper. 


EXAMINATIONS AND REPORTS MADE. 


Large Tracts of Florida 
. 
Phosphate and 


Hammock Lands. 


8@ Correspondence Solicited. 











SOLE BUILDERS OF THE 


WE ARE ALSO BUILDERS OF 


AND WATER STAND PIPES. 


J. C. McNEIL CO., 


AKRON, OHIO, 


Cook Patent Water Tube Boiler 


THE ONLY PERFECT WASTE-HEAT BOILER. 
No incrustatien. 
Generates the greatest amount steam with least amount heat. 


Repairs reduced to a minimum. 
Can be used equally as well for direct firing o1 with natural gas. 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, OIL TANKS 


8@> Estimates furnished promptly on receipt of specifications. 









SIMPLE, 


PAT JUN 1333 


It can be adjusted quickly and be bought cheap. 


Write for prices and terms. 


J. STAUFFER, 1630 East 3d St., Dayton, 0. 


AND CONVENIENT TO HANDLE. 


Address, 


EUREKA FENCE RATCHET. 


STRONG 


All parts held together by a pin inside of box; no losing of pawls or rollers. 


Both large and small sizes. 





CLEVELAND ROLLINC MILL CO., 


CLEVELAND, = 


OHIO, 


—— MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. 
Steel Wire of all kinds. 


Spring, and Sleigh Shoe Steel 


Barbed Wire, Iron and Steel Plates, 


Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 


Steel Forgings, Bar 








SYKES IRON & STEEL ROOFING CO., - 


WORLD’S FAIR AWARD.. 


We are the only Steel Roofing Co, awarded Medal 
and Diploma for PATENT CAP ROOFING 
at World’s Columbian Exposition. We are also 
large manufacturers of all styles of METAL ROOFING, 
SIDING, CEILING, ETC, Send for Catalogue and Price 
List. Mention this paper. 


Chicago and Niles, 0. 











BEST AND CHEAPEST 


























Mils and Factories. 





and Siding only 60c. per 
gallon in bbls. 


in the United States. 
Water Proof Siding 
Sheathing Paper. 


111 N. Fourth st., 


ROOFING 


For Iron Works, Foundries, 
Elastic Paint for Metal Roofs | 


Send for Catalogue and refer- 
ences from hundreds of the 
largest Manufacturing firms 
Also 
and 


Empire Paint & Roofing Co., 


PHILADELPHIA, PA. 









JOHN ADT & SON, 
New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 
Sxrue Cutters. Bto. 






THE IRON TRADE REVIEW. 


Barder, Adamson & Co 





25 
Emery Cloth and Paper. 


dis 50@s0&5 
dis 50@s50&5 





is: Sic MN tircecesugsadiecnen 










hcadstiencks «danenobedmnnenniea Chduipagnauaanddoceneces dis 55@60 
dis 55@60 





















Northampton 
CPP RIE. cisco ecyccees 
Vitrified 
Vulcanite 
Hamden 
Rs inicsecnsh cvicsconeeeicdsauboteinads sony nlatibansinesdsess d 
ATCAE........00ssesceccsssrorsecnscssseeees dis 60&10@60& 10& 10 
PE ilnsinncasssasscdinsennnis sessed dis 60& 10@60&10& 10 
2 Did. I sccciacsdsbelnteveerutienih pavessesssseecerasoees dis 25 
Kearney & Foot..................0000 dis 60&10@60&10&10 
Black Diamond.............0000000008 dis 60& 10@60& 10& 10 
PR ins cessdicdedibiisce«chdttiosdeucs dis 60&10@6o& 10& 10 
OMNES Dikadecitiiny oct ennedcqustitinessccaceninbeciscsabadd dis 65@70 
ME i aiccisnhcasietecsstansetsarvens ..dis 70 
GIR Bh savosssnoncvencinpenneccgatessocseeesescetecsstoatsneceegineed dis 25 
TOT Diskaerstctcccasssin cahsckieaen dis 30 
Reynolds Bros.’ Hand Cut..........cccseecesesseeeee dis 50 
Industrv File Works Hand Cut................0..di8 §0 
Hammers. 
PB. W a .cccs seeaseonesessenssssesseevsencreres vecsesssenecseecseses dis 40 
Atha new list, Jan. 15, 1887......... dis 50 
Heavy hammers and sledges under 5, Dcincderess 15¢ 
“a a " git ere 12¢ 
Jack Screws. 
feoodnietidcusetieddantadeal Sevoccéduetd dis 75 
Nuts and Washers. 
g@ 5-16 % if % HI 
7 44 4 3% 3% 
15% 11% BY 6 54 5% 
9 5 4 y y 
In lots less than 100 Ibs, ® fp add %e., 1 ee 
add tc to list. 
Nails (wire). 
List July 14, 1887...... seseeesseassssseseenssesrseessessasseeees dis 75 
Standard Penny Nails, # keg card rate 
gE ae $1.55 
Less than car lots...$1.65 
Oilers. 
his Ca TA iiss si earetiicew ts bithaiitn stn vensecatpersan dis 60 
DP OG Ge sada ther ccicieh ccsbcdeiericscdedongibinnd dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, 
$4.00; No. 3, $4.40 B dOZ.............0000000 dis 10@10&10 
Packing, Steam. 
WONT TERI GD iss siren dah pentinnsictsincceciccnetanaal dis 60 
American Packing Hemp.............sscccecscses # I o@10 
Russia ™ Sy  \ gdailedbauactaabbaluakiaahl PD 14 
Italian ° Pea oo ®  13@19 
Plumbago Piston................... senthaethaciesiasamast # IB 40 
ROMO setetsnsiiarbeseressecssvinsesecs # Th 60 
MROrTeRe Oe: > cd cedcdescans % Ib so 
DOE INI io he ican cacicckecotehiecsebiptieie AEE Ib 5 
Sheet Rubber...... BM 12&24 
MCC SIOS RAVE 1c. ccssressicasneenbacnesvicsacossierie #8 Wb 48 
. gi Fo” CAS 4 Ib 
Rainbow dip imwlaip ese {Tees then Full Rolls. ‘<< oD 
BRCH Oe GOO er, wi sie cesedicsceosncseninatsidaatianavédaies > 75 
Picks. 
GUTOR, % OG 6 6 iiaigeccoienccrsswisharresnsccs $12 dis 60 
a ef Re SRT BE er OE $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List.............ccccccccccesceees di 
Medart Pulleys..............0..+ die - 
Split Wood Pulleys dis 50@55 


Rivets. 


Iron, Thousand, list November 17......dis 50&10@6o 
Iron, Ordinary, Cooper’s Block and Carriage 

TAGE EOIN SF sviicietrsiicdideiinaiccinesinn dis 50& 10@6o0 
COPPOT nn .nsesccesssvceseagregsecescssosssoessooceccesed dis 50@ 10 


THROWS CRC iiss 
Lai 
eB ccccoccccececcee 





7 Di dikksiaceuianstonctocessbibit nici cise 
BE, HE Gita chino kts tersctied cndooiontecdeodiccudinal 
6 ie | UR SE 
- a 


Saw Swages Diston’s...............scccssesceesseesecsesees 
Atkins’ Circular SawS.............c00ccccccee 

= Mill, Mulay and Drag Saw 
- bo , ee TT 
“ Silver Steel 


“ce 


ok Diamond “ 





AO Ree ee ee neeeeewereeees 





* Tuttle Tooth Cross-cuts............. a $1 
S m — CrOBK-CUtS......06s0.00ceciees ea 
DEO. SD FOO sesoniliccccniecediniasas « 23¢ per pai 
No. 6 TN |) igtiatnbhedtiethediuacdeateiaieae aield v8 8. id 
Excelsior Saw Toolg............ccccccssscescosceeses t do: 
Derfection dedebacccnechsgdubcindmegenenth <"* ee 
Petroit Saw Works, Circular........ ......ccccccceeee dis 50 
ss r ry oe ITE dis 25 
pS ST dis 45 
Taps. 
Cards, Hand and Nut to 2 im.............000. dis 50 
Carpenters’ ‘ ry pita Weare 5. Satta. dis 50 
Morse 5 * ee RE dis 


Pratt & Whitne ¥ - 
Machine Screw Taps 

Pipe Taps to 2% in 
Stay Bolt Taps.......... 
Stove Bolt Taps... 
US TR a xitccs cea aindaishts chcdtsbotitecbtciscrens 












Prentiss...... 
Stephen's... 
Barrett’s........ 

Miller’s Falls... 
Merrill’s..... eplenbepaseteiaiaies 
DO aicihndidiiaan th isisaetniisiicicsiasaaisnsihaieasin seta i 
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CORE on cdedevancctcresedesenconiianenastemtese 
Bright and annealed, Nos. o@18. is 708&10@7 
: = 19@26...... dis 7397 5 
ali Nos. o to 18, market li 
alvanized Nos. o to 18 
Tinned market Nos. 0 to 18..............-ssseeeseee 
I i aos leccoseuad Gupoonsewennectenahenctenasuelad 
Tinned Broom Wire............-....erree0+ 
annealed Fence, Nos. 8 and 9............00seceseeees 
Annealed Grape, Nos. to to 14 








Stub’s Steel re regular.............0-004 
Wrenches. 

Coe’s 

Gira 

ee SS arr dis 75&10 
MECHAMIC’S .......0000s..csececerssseccsersessosseces dis 55&10& 5 
Bemis & Call’s Combination..............-..0...+0e0s++ dis 35 
Donohue’s Engineers..........+-....--seeeeeeeeeees dis 20&10 
Lamson & Sessions Engineers.................sc00+« dis 60 
Billings & Spencer’s Drop Forged beneacowtlbieholl dis 25 
Wires lft _L |  _cevecvecessecvess dis 25 
Alligator = Te Sen neabebnvedeatall dis*4o 








Bolt and Nut Works. 
HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 





Steel | Stamps and ‘Stencils. 





[\LEHARTY, J. H. & Co., Rubber Stam 
Seals, Stencils, Automatic Check Punc . 


and Numbering Machines. 92 Seneca St. 


E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig 


AND METALS. 
Ohio. 





lron 


Cleveland, ~ 
ESTABLISHED 1854. 
PETER GERLACH & CO., 
MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S.A. 


THE CONDIT-FULLER 00., 


Pig and Bar Iron, 


CLEVELAND, . OHIO. 
Oglebay, Norton & Co.. 


Successors to Tuttle, Oglebay & Co. 
Commission Dealers in 
rROoOMnW i-i ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


CLEVELAND, OHIO. 


WwW. G. POLLOCK. 














J. H. OUTHWAITE. 


J.H.OUTHWAITE&CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


IROOM ORE. 


Perry-Payne B’ld’g, Cleveland, 0. 


FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 


THE §. T. W. EJECTOR. 


i SIMPLEST, BEST and 












CHEAPEST PUMP made 
SEND FOR CIRCULAR. 

: James Jenks 

199 JEFFERSON AVE., 


Detroit. Mich. 

















AND ALL OTHER PURPOSES 


S40, , HetNO1S*E vy 


tg 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforated as Required for 
GRAIN CLEANING AND MINING MACHINERY,. 
WOOLEN, COTTON, PAPER AND PULP MII, LS, 
RICE, , FLOUR AND COTTON SEED OIL MILLS, 
ND MALT HOUSES, DISTILL ERIUS, F 
STONE, COAL AND ORE SCREENS, pains se outset 
BRICK AND TILE WORKS, FILTERS, 
ARRESTERS, GAS AND WATER WO 
OIL, GAS AND VAPOR ST OVES, ee 
COFFEE MACHINERY, Brc., BIC. 


STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO,, 
: - Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 
astern Office, No. 284 Pearl St., New York. 


WILLIAM TOD & CO. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINGLE ,;COMPOUND & CONDENSING 
Blowing Engines. 


Hydraulic Cranes 
and Accumulators, 


> Yeavy Special Machinery. 























—_ = = = ex "men ENGINE CATALOGUE ON APPLICATION. 
THE LLOYD-BOOTH 60., onto. 
T OHIO. 


inning 
STTOU 
fq) pues pues 


STW Suloy 


T 
MACHINERY 








CAS OR 


POWER  *eo CASOLINE. 


No Steam,’Coal, Ash, Gauges, Engineer nor Danger. 


From x to100 Can be Used in City or Country. 


horse - power. 
In conjunction with our Producer Gas Apparatus, we 


guarantee coal HE WORKS, of 1% pounds per hour per h.p. 


OTTO GAS ENGINE WOR 33rd & Walnut Sts. 


PHILADELPHIA, Pa. 
S. M. York, 42; S." Watertst., 





Cleveland Agent. 
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—~—— JEFFREY 


Chain 
Belting 


—ALSO— 
MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 





FoR 


ELEVATING AND CONVEYING MACHINERY 
Send for Illustrated Catalogue. 


REDUCED PRICE LIST. 
THE JEFFREY MFG CO. 


143 E. First Ave., Columbus, O. 
New York Branch, 163 Washington St. 


FOR SALE 


In Florida, 





Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 
TO ACTUAL SETTLERS 


At prices defying competition. 


I have large tracts from 200 to 5,000 | 


| Any variations of speed desired. Guaranteed more economical, powerful and durable 





| 


acres, grazing, farm, garden and orange | 


lands, also several valuable phosphate | 
beds near Dunnellon and saan ia 
Marion County. Address 


FRANK R. BIEDLER, BALTIMORE, Ww. §. FREEMAN & SONS MEC. 





RICHARD A. PARKER, ¢. E.,. 


Consulting Mining Engineer. 
— SPECIALTIES — 


Standard Tubular, FireBox, 


Iron, Gold and Silver Mining. 








Simo 
D2. h() ed ee: capaci 
BUF My ALO. 
Via ‘‘C. & B. LINE.”’’ 
Commencing with opening of navigation (about | 
April 1st.) Magnificent side-wheel steel steamers | 


“State of Ohio” and ‘State of New York.” | 


DAILY TIME TABLE. 
SUNDAY INCLUDED. 


Lv. Buffalo - 6:15 P. M. 
Ar. Cleveland, 7:30 A. M. 


Lv. Cleveland, 6:15 P. M. 
Ar. Buffalo, - 7:30 a. M. 


CENTRAL STANDARD TIME, 


Take the “C. & B. Line’’ steamers and enjoy a 
refreshing night’s rest when én route to Buffalo, 
opens Falls, Toronto, New York, Boston, Albany, 

Islands, or any Eastern or Canadian point. 


Cheap Excursions Weekly to Niagara Falls. 
Write for Tourist Pamphlet. 


H. R. ROGERS, T. F. NEWMAN, 
Gen’l Pass. Agt., Gen’l Manager. 
Cleveland, O. 





| 





VERTICAL, 


Balanced Compound Engines 


ROLLING MILLS pom deans FURNACES, 
Direet Connections. 




































than any type of engine in use. 


WELLS ENGINE CO., 


91 Liberty St., New York City. 


THE GREINER ECONOMICAL CUPOLA. 


Cupolas Built or System Applied to any Cupola. 


15 Per Cent Saving in Fuel Guaranteed. 
Over SOo in Wse. 


WRITE 


The GREINER ECONOMICAL CUPOLA CO., 


714 Bort Building, Chicago. 


THE TOLEDO MACHINE & TOOL CO. 


501-505 Superior St., Toledo, Ohio. 


We manufacture 











Power Punches, Forging Presses, 
Power Presses, Trimming Presses, 
Straight Sided Double Pitman Presses, 
Drop Presses, 
Embossing Presses, Automatic Feed Presses, 
Stamping Presses, Power Slitting Machines, 
Riveting Machines. Power Shears, 


Special and Automatic Machinery Dies fo: all classes 
of work in sheet metals 


Write for catalogue and prices. 





5 Power Press. 


“CO., 


No. 54 Power Press. 


No ‘ 





11 BRIDGE ST... RACINE, WIS. 
MANUFACTURERS OF 


Vertical and Submer- 
ged Tube Steel 


BOILERS 


For Marine, 
Stationary, 
or Portable use. 


| ALSO OF 
TANEKS 


OF ALL KINDS, 


Smokestacks, etec., - - 
- = Grey Iron Castings. 





Write for Prices and Terms. 


MOULDINC SAND, FIRE SAND, 


Fire Clay, Fire Brick, Circle Brick for fining, cupolas 
Bristle Brushes, Stee! Wire Brushes, Bellows, Riddles, 
Shovels, Foundry Facings. Foundrv Barrows, Pig. lron 
Barrows. 


THE BEST GOODS AT REASONABLE PRICES. 
THE J. DOWNERD & SON CO., ZANESVILLE. O, 
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1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 





TEE EEAFT of DETROIT 


Emery Corundum Wheels and Machinery. 


Write to Jj- WENDELL COLE, M. B. 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 


aa” N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 
and Wisconsin. 








WROUCHT WASHERS, 


MACHINE BOLTS, HOT PRESSED NUTS, 


HIGHEST STANDARD OF EXCELLENCE. 
The MILTON MFG. CO., MILTON, PA. 


Engine and Boiler S100 JAS. MURDOCK, JR., 


SAW MILL ENGINE AND BOILER. | MANUPALTUSER OF 
$450. Steel Stamps, Alphabets and Figures, Time 
Other sizes in Proportion. and Tool Room Checks, Sheet 
Engines and Boilers 2 to 600 H. P. Metal Stamped Goods. 











For Circulars address 52-60 Longworth Street, 


Armstrong Bros, , Springfield, 0, CINCINNATI, 0. 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 











Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER, COILS, Etc.,for Hot Blast Heating. | 





Awarded the GRAND PRIZE at the Paris Exhibition. 





rr S RY-PAYN 


Ses EAMBDILERS 


STATES SCOTLAND, FRANCE, GERMANY @ AUSTRIA. || 


»> 
c, > . 
POSS wis BL | 
a < ; 
$s VELAND,O. 4 = } 











if sS 


The maximum results with a minimum expense, with complete 
adaptability for the highest structural requirements. 
Manufactured by 


Consolidated Roofing Works, Columbus, O. 


M. H. CRITTENDEN & SON MILLER OIL Co., H. M. REYNOLDS & SON, 
Minneapolis, Minn. Indianapolis, Ind. Grand Rapids, Mich. 


-For Preventing Rust on Bright Surfaces 
Is not only USEFUL but 
is A NECESSITY to all 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, Etc. 


>> SY HALT «SEAMLESS ROOFING. 
















MILLS, 





Send for Photograph and Low Price. 


POWER. MATERIAL. 


Cheap Power, Desirable and Low-priced Lsbor» 
Abundant Supply of Raw Material and Market 
Facilities, are items always considered by Practi 
cal Manufacturers. The territory reached by the 
Baltimore and Ohio Railroad offers every advan- 
tage in the above, and manufacturers seeking new 
locations will find it to their interest to examine 
the opportunities afforded along that line before 
locating elsewhere. We will be pleased to confer 
or correspond with corporations or individuals 
and will afford them all the information or assist- 
ance neccessary in securing the most desirable 


locations. 
M. V. RICHARDS, 


Land and Immigration Agent, B. & O. R. R., 
Baltimore, Md. 


MARKETS. 
QUINT’S TURRET DRILL, 


SIX SPINDLE. 


The most durable and sensi- 
tive multiple drill made for drill- 
ing from 0 to % in. All holes 
drilled in centre oftable. Speed 
of drills from 250 to 2,000 revolu- 
tions. Tapping attachment fur- 
nished. Send for circular. 


A. P. QUINT, Hartford, Gonn. 





LABOR. 











To learn all about it address STEVENSON, BRO. & CO., 


132 South Second St., Philadelphia. 







For operating the valves of a Corliss engine 
without the use of dash pot by means of a slotted 
link of the Porter-Allen type. Operates by means 
of an eccentric on the main shaft. 


Far Superior to the Old Style of Valve Gear. 


Send for circulars or other information to 


GEORGE MARSHALL, Fremont,Neb. 


(e0. H. Anderson & Co., 


524 Standard Bidg., Wood St, 
PITTSBURG, PA. 


High Grade Fire Brick 


GRATE SETTINGS, ETC. 


BRANDS: 
“Anchor,” Extra. “Garfield,” No. 1. ‘IX Ll” Sand. 


Locomotive Tile a Specialty. 


Works and Mines at Bolivar, Pa. 


WELL DRILLING MACHINERY. 
. MANUFACTURED BY oe 
WILLIAMS BROTHERS, 
ITHACA, N.Y. 
MOUNTED OR ON SILLS, FO 
DEEP OR SHALLOW WELLS, W 
STEAM OR HORSE POWER 


SENO FOR CATALOGUE 
WILUAMS BROS. ITHAGA,N.Y) 


























eT 











